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FOREWORD 

The student of behavior who seeks an understanding of the 
relations of mind and body is confronted by many seemingly 
paradoxical facts. Investigations of nervous structure and con- 
duction, of reflexes, and of some residual defects following 
brain injuries have suggested specialization and functional 
isolation of parts and have led to theories of anatomic localiza- 
tion of mental activities or of the reflex basis of all behavior. 
On the other hand, studies of psychological processes, percep- 
tion, memory, intellectual capacity betray complexities which 
seem impossible to deduce from known reflex functions. The 
history of patients after injuries to the nervous system reveals 
a plasticity and capacity for restitution which have suggested 
to writers like Driesch and Bergson some organizing principle 
transcending the physiological mechanisms of the brain. The 
controversies over localization of functions, reflex and organ- 
ismal theories, mechanism and vitalism express not merely 
personal preconceptions and bias but still more the inconsist- 
ency of the manifold results of investigations which must be 
brought into some sort of harmony. 

Dr. Goldstein considers the problem of neural and behavioral 

organization from a broadly biological point of view. On such 
questions he is qualified to speak as one of the world’s greatest 
authorities. His long series of studies of patients with brain 
injuries, less familiar than they should be to American readers, 
have set a new standard of careful clinical analysis combined 
with keen psychological insight. His investigations of visual 
disorders and of aphasia revealed fundamental disturbances of 
thought and personality of which the recognized symptoms 
are only a superficial expression. The analysis of such basic 
derangements led him deeply into the problems of the struc- 
ture of mind and has resulted in a better understanding of the 
dynamics of normal speech and thought. From these studies 
has grown the conception of behavior as a result of a unified 
activity of the organism, which is the theme of the present 
volume. The data presented go far toward a solution of the 
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vi FOREWORD 

apparent contradictions between the facts of elementary nerv- 
ous activity and those derived from the study of cerebral func- 
tion by showing that functions of parts are dependent in large 
measure upon the total setting in which they occur. The au- 
thor’s interpretation avoids many of the difficulties of both 
reflexology and vitalism and provides an alternative view for 

those whose scientific aims are satisfied neither by extreme 
oversimplification of facts nor by postulation of forces which 
cannot be investigated. The work is of prime importance for 
all branches of natural science which are concerned with the 
correlation and integration of vital functions. 

K. S. Lashley 
Harvard University 



PREFACE TO THE GERMAN EDITION 

The intention to write this book goes back many years. It 
dates to that time of the World War when it became my special 
task as a physician to take under my medical care a great many 
patients with lesions of the brain. As the director of a hospital 

for brain-injured soldiers, my experiences compelled me to 
broaden the medical frame of reference to a more biological 
orientation. It soon became evident that only the biological 
approach is adequate to evaluate the changes which these suf- 
fering fellow men have undergone; moreover, the facts taught 
me that there was no other procedure available which could 
render aid, however imperfect, to these patients. 

The biological orientation and method which grew out of 
that practice also proved fruitful in long years of other medical 
work and research. Many a factual and methodological result 
of my individual case work bears witness to the fruitfulness 
of this biological approach. 

Not before this time of enforced leisure did I find the oppor- 
tunity to survey these results systematically and to elaborate 
from them a theory of understanding the living organism’s 
functioning. It would not have been possible to present my re- 
sults in form of a book, save for the hospitality which I found 
in The Netherlands and for the support through the Dutsch 
Academic Steunfunds and the Rockefeller Foundation. 

Therefore, ultimately the book owes its existence to this 

spirit of helpfulness, a spirit which I gratefully acknowledge. 
The co-operative participation which my book has thus at- 

tained becomes to my way of thinking a true symbol of the 
essence of human nature which can realize itself only where 
scholarly devotion to subject matter and humaneness join in 
united action. 

Kurt Goldstein 
Amsterdam, July, 1934 
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PREFACE TO THE ENGLISH EDITION 

It is highly gratifying to me that an English edition of my 

book has become possible. For that I have to thank especially 
Dr. Karl Lashley whose great interest in my work has encour- 

aged its translation and publication in the United States. I owe 
my sincere appreciation to American Book Company and to 
Dr. H. E. Garrett, the editor of the Psychological Series. 

This volume is primarily addressed to the student of the 
biological sciences who is familiar with the technicalities of 
contemporary problems centering around the question: What 
solution can the recent controversies in the sciences provide as 
the adequate approach to organismic behavior? 

It is my objective to make this treatise more widely acces- 
sible by means of an English edition. The present edition is 

essentially a translation of the German original. I have tried, 
however, to eliminate errors and loose passages and to state 
more sharply the fundamental problems and principles. This 

has necessitated some changes in the arrangement of the ma- 
terial as well as a number of additions and omissions. 

I hope that with this translation certain difficulties of the 
German language and mode of thinking, which offer obstacles 
even to an English-speaking person with a knowledge of Ger- 
man, will be eliminated. I am well aware of the fact that the 

spirit of thinking in one language can never find a perfect 
equivalence when converted into the spirit of thinking of an- 
other language. In this respect the present translation differs 
in no wise from others. 

If it be true that fruitful reading demands co-operation be- 

tween the reader and the author, then this must apply espe- 
cially to my presentation which I know will put the reader to 
many a task. I will be satisfied if the reader benefits from the 
study of this text only as much as the author did from his 
endeavor to reproduce his conceptions in a terminology that 
meets the standards of American thought. 

Recent experience has taught me that pertinent American 
literature could have been more fully incorporated into the 
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original text. In this English version I have tried as far as 
possible to augment the American references. In addition to 
that, the bibliography also includes publications I have thought 
of special importance to the problems discussed. 

In preparing this edition, I have been assisted by several 

scientists. I wish to express my sincere appreciation to Dr. 
Heinz Ansbacher for providing the first draft of the transla- 
tion; to my co-worker Dr. Molly Harrower and to Dr. Eugene 
Barrera for advice on the translation of some parts of the book; 
to my friend Norman Beck for fruitful consultation on special 
questions of terminology; to Dr. Carlton B. Weinberg for work- 
ing over the entire text in close collaboration with us. It is a 
special pleasure for me to offer my thanks to my co-worker 
Dr. Martin Scheerer, whose untiring effort and helpfulness have 
been indispensable to me in revising and translating the book. 

This co-operative work would not have been possible if I 
had not found a new opportunity to continue my research at 
Montefiore Hospital, New York, under the auspices of The 
Harry H. Straus Neurological Fund. For this, I express my 
heartfelt thanks. It is my sincere desire to assure the Board 
of Trustees of Montefiore Hospital, Dr. E. M. Bluestone, the 
Director, and Dr. S. P. Goodhart, Chief of the Neurological 
Division, of my profound gratitude. 

On this occasion I am pleased to acknowledge again my in- 
debtedness and deep appreciation to the Rockefeller Founda- 
tion for continual support of my studies. 

Kurt Goldstein 
Cambridge, Mass. 

October, 1938 
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PNM OUD UC 1 OuN. 

If I am correct in my views, all previous attempts to 

understand life have followed the method of working 

from the lower to the higher. Under the conviction that 

the phyla of living beings represent a scale, at the bot- 

tom of which are organisms of relatively simple struc- 

ture and function, distinguished from the “higher” ones 

only in that the latter show progressively greater dif- 

ferentiation in their development, the approach has been 

to explore functions in the “lower” (“simpler”) animals 

and from there to ascend to the analysis of the “‘higher”’ 

(more “‘complex”’) beings. )This procedure was not dis- 

carded, even by those who were rationally compelled 

to abandon the concept of evolution. The approach re- 

mained essentially the same whether the performances of 

the organism were thought to be of the reflex type, or 

whether regulative and directive factors were introduced 

to explain phenomena in “higher” organisms. In the 

latter case, the investigator hoped to find these directive 

factors in their simplest form in the lower organisms. In 

fact, the change in biological views in recent years, the 

increasing movement away from the reflex concept, 

brought no essential change in this general attitude of 

the biologists; Fundamentally, the determining view has 

remained that the lower organisms are “simpler” and 
can be investigated more readily. Therefore, the method 

of procedure from the “lower” to the “higher” has per- 

sisted. 

DEPARTURE FROM EXPERIENCES WITH MAN. The follow- 

ing discussion of the phenomena of life is an attempt 
T 



2 INTRODUCTION 

to proceed in the diametrically opposite direction. It 

makes man its point of departure; from a study of 

his behavior it tries to obtain the foundations for an un- 

derstanding of the other forms of organic life. The 

author has chosen as his starting point the human being, 

not only because, being a physician, he finds it more nat- 

ural, but primarily because, during the pursuit of his 

studies, he has found no concept more problematic and 

open to question than the concept of simplicity. Even in 

the analysis of human behavior, the attempt to reduce 

the more “complex” performances to the “simpler” ones 

has met with the greatest difficulties. Very often, the 

“simpler” performances have been found to be abstrac- 

tions, and the events which the latter aim to explain 

turn out to be “simple” only in the presence of a specific, 

habitual, technical attitude of abstraction. At closer 

range, however, these “simple” phenomena have been 

found to be much more obscure. We may refer here to 

the traditional view of the difference between perception 

and sensation, or action and reflex, which relation upon 

closer observation has to be revised.( Sensation and 

| reflex, though supposedly the simplest constituent ele- 

| ments of perception and action, themselves presented a 

| problem of increasingly greater complexity than percep- 

tion and action) Such difficulties make one suspicious of 
attempts to differentiate between “higher” and “lower” 

animals, or to understand the “higher” in terms of the 

“lower.” 

The designation of an event or an organism as 

“simpler,” ordinarily provides no indication of the mean- 

ing of the term. Usually a process is called simple accord- 

ing to the extent to which it appears to us as irreducible 

to more obvious and elementary ones. Thus it is assumed 

that the lower organisms are more easily understood in 
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their structure and in their forms of “adjustment” to the 

environment: so, for example, one described the protozoa 

as a “simple reflex mechanism.” 

But are we sure that in doing so, one does not over- 

look the very nature of these beings? May they not seem 

so “simple” to us, because, in investigating them, we 

simplify them artificially and see in them only that which 

is consistent with such a simplification? And because 

their nature may be so remote from ours that it makes 

impossible a real understanding of them, the fallacy in 

our procedure does not necessarily become apparent to 

us. We may not be aware of the degree to which our 

preconceptions do violence to the facts we observe, and 
how little we are justified in picturing ring these creatures as 

simple. Such considerations are not mere theoretical 

speculations. The controversy over the behavior of pro- 

tozoa is a good example of how helpless we are when 

attempting to give an incontrovertible description of the 

so-called “simplest” forms of life: To certain observers 

they are simple reflex mechanisms; to others their be- 

havior becomes intelligible only under the assumption of 

complicated psychic processes. 

The decision as to whether a certain pattern of be- 

havior of an organism is simple or complex, presupposes 

a knowledge of the “nature” of the creature involved. 

Only on this basis can we understand whether or not 

those traits are characteristic of this being. Only then 

is a comparison of the behavior of various organisms 

possible, and a foundation laid for the discrimination 

between simple and complex organisms. In order to 

decide whether a performance of a given organism is 

simple or complex, it is necessary to know what de- 

mands that performance makes upon the capacity of that 

organism. 

We 
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Thus, the problem of simplicity and complexity leads 

us back to the problem of unequivocal description of the 

very essence, the intrinsic nature of the particular or- 

ganism. Consequently, man becomes the obvious starting 

point of our investigation, because the closer we stand in 

our relations to a living being, the sooner we may expect 

, to arrive at a correct judgment regarding its essential 

\ nature. At least, it is undoubtedly easier to avoid gross 
\mistakes in describing the behavior of man than of ani- 

mals. Methodological difficulties and possible errors in 

procedure can be more easily noticed in the human field, 

since here the consequences of such faulty procedure af- 

fect the modes of life and behavior more conspicuously. 

By this statement I do not wish to deny or even to un- 

derrate the importance of observations and experiments 

on animals. Of course, the knowledge of animal behavior 

must be acquired by investigating the animals them- 

selves. What I am opposing is merely the uncritical trans- 

fer of findings in one field to the other( To my mind, just 

as the attempt to understand man from animals would be 

a mistake, so also it is wrong to apply_knowledge gained 

from a study of man directly to animals.) Clearly, we have 

to avoid such insidious anthropomorphism. We must 

avoid it just as we have to avoid zoomorphism. Experi- 

ments with animals are certainly invaluable for many 

problems of biology and medicine, if for no other reason 

than that the material is so available. Their usefulness 

will increase to the extent that our experiences with hu- 

man beings serve to guard us against methodological 

«errors and wrong generalizations. Thus the study of 

\humans and that of animals, have each their proper 

i|place. However, in so far as experiences in either field 

may be considered apt to throw light on the other, we 

should prefer to have the observation of human beings 
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as the starting point and to derive from it our guiding 

methodological principle. 

I shall confine my discussion essentially to the nervous 

system, since only in this realm do I feel confident that 

my judgment of the material will be sufficiently reliable. 

I believe, however, that the conclusions drawn will con- 

vince the reader that it is permissible to make some gen- 

eralizations regarding processes in the other systems of 

the organism. Personally, I consider some such generaliza- 

tions justifiable, since I do not think of a single organ as ) 
a separate system with its own functions, but only as an | 

integrated part of the whole organism. cs 
BIOLOGY AS A SCIENCE OF LIVING BEINGS. It might be 

argued that biology, especially general biology, should 

begin with an exact definition of life and of the charac- 

teristics of living organisms, before it attempts to describe 

and explain living organisms. As a matter of fact, this 

problem of definition has often been raised and attempts 

made to throw light upon it. Driesch, for instance, termed 

biology “the science of life,” holding that the funda- 

mental biological problem was to determine whether life 

should be understood as a combination of chemical and 

physical phenomena or as something possessing its own 

elementary laws. As yet, no definition has been accepted 

as final, and—what I regard as still more important— 

no attempts at a definition have contributed very much 

to our understanding of the living world. In any case, 

we are certainly obliged to admit that such an attempt 

presupposes a knowledge of living organisms; for a defi- 

nition of life cannot be other than a concept derived 

from a study of their behavior. Thus, such a definition 

would, of necessity, be obliged to follow, rather than pre- 

cede, our observations. 

At what point should we begin? Perhaps we should 
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first map out our subject matter. But is that really nec- 

essary? Does any contemporary science proceed in this 

manner? Not to my way of thinking!’ Any formalization 

of the subject matter of a science is useful only if it fol- 

lows, not precedes the investigation) This inevitably must 

be the case since the subject matter itself becomes ap- 

parent only during the process of research, as it emerges 

from the indefinite province in which it was embedded. 

This is equally true for biological research. The question, 

“in what does living matter differ from non-living,” pre- 

supposes that we have already separated the two. We 

stand in the presence of a multiformity of material which 

is scientifically undefined. This material is simply the 

world around us, in which certain phenomena immedi- 

ately stand out as “living,” without revealing to us the 

why and wherefore of this characteristic, or even chal- 

lenging an inquiry concerning it. Life confronts us in the 

living being. These organisms, at least for the time be- 

ing, provide our subject matter. With the essential nature 

of life, we are not at present concerned; this will gradu- 

ally reveal itself, as the characteristics of living organisms 

become more apparent to us. Then, and then only, can 

we begin to ask, and possibly answer the question where 

life begins and ends, and what the difference is between 

living and non-living matter. 

_ And so it seems at least that it is the first task of 

biology to describe carefully all living beings as they 

actually are, to apprehend them in their peculiarities, to 

recognize, differentiate, and to “know” them, to decide 

whether and how they can be compared with each other, 

\_and whether and how they are related genetically. As H. 

J. Jordan * declares ‘‘The riddle of biology is the riddle 

of the systems themselves,” i.e. of the specific nature of 

the various organisms proper, and not that of the changes 
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in a system whose organization is irrelevant to the in- 

vestigator. To this pertinent statement I should only add 

that, before change can be understood, we must have 

reached at least a partial solution to this riddle of the 

systems. 

But how are we to seek this solution? We have said 

that life confronts us in living organisms. But as soon 

as we attempt to grasp them scientifically, we must take 

them apart, and this taking apart nets us a multitude of 

isolated facts which offer no direct clue to that which we 

experience directly in the living organism. Yet we have no 

way of making the nature and behavior of an organism 

scientifically intelligible other than by its construction 

out of facts obtained in this way. We thus face the basic 

problem of all biology, possibly of all knowledge. And 

it is the analysis of this problem, in respect to the living 

world, which is here my whole concern. The question 

can be formulated quite simply: What do the phenomena, | 
arising from the isolating procedure, teach us about the | 

“essence” (the intrinsic nature) of an organism? How, 

from such phenomena, do we come to an understanding / oJ 
of the behavior of the individual organism? 

Hitherto, the aim of biological research has been to 

divide the organism, like any physical object, into parts, 

and then to reconstruct it. But this procedure has yielded 

few satisfactory results either in respect to the physical 

or the psychic phenomena of an organism. Dissatisfac- 

tion with these results has been one of my motives in re- 

stating the problem. It has inspired the present investi- 

gation, and has dictated a critical consideration not only 

of the methods used hitherto in acquiring facts, but even 

of the characteristics of “facts” themselves. It appeared 

to me an important scientific task to decide in every case 

what kind of a fact an observed phenomenon represents. 

v 
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The basic motive, however, was not primarily a dissatis- 

faction with the theoretical results, but with their tmade- 

quacy in medical practice. It became more and more ap- 

parent that increased theoretical knowledge did not, by 

any means, lead to an improvement in the realm of prac- 

tice. Despite great strides in certain fields, patients as 

well as physicians began to lose faith in the practical 

value of the scientific theory. Nor did the immense in- 

crease in the inventory of individual facts promote greater 

confidence in the general theoretical principles purport- 

ing to explain life processes. Again and again, new hy- 

potheses became necessary in order to bring the facts into 

accord with one another. This opened the way for queries 

as to whether it was at all feasible to develop biology on a 

strictly scientific basis—whether transcendental and vital- 

istic factors were not essential to an understanding of 

life. Even if one vigorously rejects—as I do—all such 

factors, still there remains the question whether biology 

as a science is at all possible. 

This book, which seeks to resolve these questions, is 

intended as an introduction to the practical work of the 

physician as well as that of the biologist. Its aim is not 

to offer theoretical speculations, but a presentation of the 

facts themselves and a discussion of those explanatory 

concepts which these facts suggest and through which, 

in turn, a reliable comprehension of biological phenomena 

is attainable. 

At this point, we cannot elaborate on the methodolog- 

ical process through which (despite the aforementioned 

difficulty) we hope to arrive at a scientific treatment of 

biological phenomena. The following critical discussion 

of the traditional procedure, and our approach to the 

study of a living organism, may serve to make evident the 

adequacy of our type of research. Subject matter and 
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method are interrelated; the more the subject matter of 

our research becomes distinct, the more clearly will the 

method itself become manifest. Whether or not both are 

adequate instruments of science can be verified by only 

one criterion: fruitfulness in their respective fields. We 

must attempt to understand living organisms in the most 

fruitful way! 

Apropos of methodology, one thing must be emphasized 

in advance. We will not be satisfied with any form of in- 

tuitive approach. Every natural science, indeed any SCix. 

ence at all, must start with an analytical dissection. So \ 

too, in biology we must first observe the “parts” of the 

organism. We are forced to accept this point of departure 

because a naive approach to the phenomena is not feasible, / 
/ 

unless one is to be content with fictitious generalities. 

DEPARTURE FROM PATHOLOGICAL DATA. Our treatise dif- 

fers from the usual one, in that it proceeds from patho- 

logical rather than from normal phenomena. This ap- 

proach requires some justification. Nobody will doubt that 

the observation and analysis of pathological phenomena 

often yield greater insight into the processes of the or- 

ganism than that of the normal. 

There is greater revelation in pathological phenomena. 

By this, of course, I do not mean that they immediately 

provide us with a real understanding of the nature of the 

organism. As long as one regards the pathological simply 

as curiosa, created by disease, we cannot hope, in study- 

ing them, to advance our knowledge of normal phenom- 

ena. Upon these grounds, certain investigators entirely 

reject the use of pathological material. Their skepticism 

seems justified in so far as the uncritical deduction of 

theoretical concepts from experiences in pathology may 

lead, and often has led, to improper conclusions in, and 

applications to, the field of normal psychology. I am 

\ 
} 

| 
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thinking, for instance, of the theory of the structure of 

language—the so-called “speech maps,” based on patho- 

logical phenomena. This theory was harmful, in that it 

strengthened the associationists’ claims in psychology, 

and, in so doing, reinforced the opinion that mental life 

is the mere sum of isolated operations,—a view which 

today is accepted as erroneous. But this fatal influence 

that pathology exercised on the ideas of normal phe- 

nomena was not occasioned by the use of pathological 

material as such; rather it must be attributed to an inap- 

propriate use and insufficient analysis of that evidence, 

and furthermore, to an uncritical transfer of results and 

theoretical interpretations from one field to another.’ 

Such a transfer is permissible only if one knows and 

takes into account the specific laws which govern the phe- 

nomena in each field of science. This aspect of the prob- 

lem has often been disregarded; moreover, insufficient 

attention has been paid to the particular change which 

disease creates in a living process—a change that does 

not permit of any mechanical application of such patho- 

logical disclosures to the normal process. In view of this 

rather confused state of affairs, those who reject the use 

of pathological phenomena seem to be justified. They are 

not right, however, in the assumption that disease pro- 

duces abnormal phenomena which in principle preclude 

an inference applicable to the normal. On the contrary, 

it has become increasingly evident that pathological phe- 

nomena can be recognized as an indication of lawful 

variations of the normal life process. And moreover, they 

become very useful for the understanding of normal phe- 

nomena, provided one explores and takes into account the 

laws which characterize these pathological conditions. 

Then the use of the pathological proves extremely help- 

ful to an understanding of the normal, and a knowledge 
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of the character of pathological condition per se acquires 

particular significance for biology. 

Since a disease process is a modification—and indeed, ° 

a very significant modification—of a normal process, ! 

biological research cannot afford to neglect it. I hope that 

in this book I have succeeded in making clear how great), 

a profit biology may draw from a study of these modified |) 

forms of normal phenomena. In recommending the use 

of pathological material, I wish to emphasize that the 

study of processes ‘“‘decomposed” by disease has also led 

to improvements in the field of general methodology, im- 

provements known to be of great value in the study of 

the normal. But, in the last analysis, is there really such 

a fundamental distinction between the “normal” mate- 

rial used in biological experiments and pathological ma- 

terial? The true difference between the normal and the 

pathological would only be evident, if in our biological 

observations we dealt with perfectly “normal” animals; 

but when we experiment, or observe under experimental 

conditions, we actually interfere with these organisms, 

so that the difference between normal and pathological 

material diminishes considerably. So, from our point of 

view/ experimental interference and. disease mean essen- ¢ 

tially the same thee) both cases our observations are 

made upon substrata that have been impaired. As we 

shall see, the symptoms of disease and the results of ex- 

perimental observations can actually be relegated to the 

same class. Failure to understand the similarity between 

the changes brought about through disease, and those 

induced by experiment, has resulted in many erroneous 

conclusions respecting normal process, conclusions which 

we hope may be corrected through the point of view here 

introduced. 

I may be taken to task for not having cited sufficiently 
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the views of other authors in this book, particularly since 

many of my findings are doubtless related, or are even 

indebted to such sources. In answer to such criticism, I 

can only say that my intention has been to give a clear 

presentation of facts and not to supply a historical sur- 

vey of how the problems involved have been treated 

heretofore. A thorough examination of the problems from 

the historical point of view would have far exceeded the 

scope of this volume. For the same reason, reference to 

the literature is made only when a particular book seems 

to have a significant bearing upon the views expressed 

here. Where there is a relationship between my view and 

others, I feel that the fact will become apparent to those 

who are familiar with the subject, possibly even more ap- 

parent than it is to me. While working, one cannot and 

should not constantly stop to consider whether a certain 

view or procedure owed its incentive to some worker in 

the field. As Goethe’ said: “Der Kuenstler empfange 

nicht allein den Stoff von aussen, auch fremden Gehalt 

duerfe er sich aneignen” and similarly, “kann und muss 

auch der Gelehrte seine Vorgaenger benutzen, ohne jedes- 

mal aengstlich anzudeuten, woher es ihm gekommen . . .” 

“wenn nur eine gesteigerte, wo nicht vollendete Form uns 

angehoert.” * The crucial point in the evaluation of my 

findings will be whether my endeavor complies with these 

standards to some extent; in other words, whether the 

ideas laid down in this book are fruitful for our field of 
inquiry. 

I should not like to present this book to the public 
without a grateful reference to my co-worker A. Gelb 

* “The artist receives from without not merely his subject matter; he 

may also take unto himself foreign ideas,’ and similarly: “Provided he 

presents the material in a refined if not perfected form, the scientist may 

and must make use of historical predecessors without religiously refer- 
ring to the source of his material .. .” 
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whose untimely death I deeply deplore. Many of the 

thoughts voiced here are the result of more than ten 

years of collaboration with him, and it would be impos- 

sible to determine which of us first conceived or expressed 

them. 





CH APE KON 

METHOD oF DETERMINING SYMPTOMS. CERTAIN 

GENERAL LAWS OF ORGANISMIC LIFE. OBSERVA- 

TIONS ON PERSONS WITH BRAIN INJURIES 

As our starting point; we are taking phenomena ex- 

hibited in man when the brain cortex is damaged. This, 

for two reasons: First, because, with some justification, 

we attribute a particular, dominating significance to the 

cortex; and thereby, phenomena appearing during its in- 

jury will be especially relevant for our understanding of 

the essential nature of man. Second, because the analysis 

of these phenomena enables us to demonstrate certain 

general laws of the disintegration of function; and thereby 

these laws in turn, will be especially relevant for our 

understanding of the organism’s functions. 

A study of most of the former publications may convey 

the impression that cortical injury is usually followed by 

a loss of circumscribed functions, such as speech, visual 

perception, or motor performance. Writers on the subject 

actually assumed this to be so. According to this concep- 

tion, they distinguished and designated various disease 

syndromes by such terms as aphasia in its various forms, 

visual agnosia, apraxia, etc. They assumed also that cir- 

cumscribed centers controlled those particular functions. 

In recent years, however, improved observation has led 

to a change of this view. It has been found that, even in 

cases of circumscribed cortical damage, the disturbances 

are scarcely ever confined to a single field of performance. 

In such intricate syndromes, we deal not only with a sim- 

ple combination of disparate disturbances, but also with a 

15 
0-3 
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more or less unitary, basic change which affects different 

fields homologously, and expresses itself through different 

symptoms. It has also become apparent that the relation- 

ship between mental performances and definite areas in 

the brain, constitutes a far more complicated problem 

than the so-called localization theory has assumed. 

This difference in observations should not lead us to 

believe that the more recent investigators are more com- 

petent than the earlier ones. The early investigations 

were those of experts who were highly esteemed and real 

masters in their field. Rather, a difference in the method- 

ology was responsible for the emergence of other facts. 

The problem of methodology has the greatest signifi- 

cance for psycho-pathology, and for biological research in 

general. For example, in the descriptions of symptoms 

given by the so-called “classicists” on the subject of 

aphasia—we choose these because they demonstrate the 

general procedure particularly well—we find that their 

characteristic tendency, their reference to a hypothetical 

“primary symptom,” renders a given symptomatology 

plausible. In motor-speech disturbance, for instance, an 

impairment of the ‘‘motor-speech images” was regarded 

as the “primary” symptom. Where this speech defect was 

found associated with a disturbance of the writing func- 

tion, the latter was likewise interpreted as a consequence 

of the impairment of the “‘motor-speech images.” In word 

deafness, an impairment of the sensory speech images was 

assumed to be the primary symptom. From this primary 

symptom, they also attempted to explain the further 

symptoms found in such cases, for instance, paraphasia. 

The fundamental principle of this procedure is, of 

course, reasonable. We shall see later, that we cannot 

obtain direct proof of a functional disturbance (see page 

121). To define the latter, we are dependent upon con- 
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clusions derived from changes in performances as ex- 

hibited in the symptoms. Such procedure can be con- 

clusive, only if we ascertain, by accurate analyses of 

every disturbed performance, the one functional disturb- 

ance which really does account for the appearance of 

the various changes. This exactness can hardly be ex- 

pected from pioneer work in an unknown field, where 

obviously one must begin by examining the most striking 

features. And this is not dangerous as long as one bears 

in mind that the phenomena which first attract attention 

are not necessarily essential, or basic, not necessarily the 

key to all subsequent phenomena. Such phenomena stand 

out only by virtue of certain circumstances; and while 

they may appear to be characteristic, they do not neces- 

sarily support a theoretical foundation for understanding 

the genesis of the whole symptomatological picture. The 

danger arises only when this discrimination between es- 

sential and incidental phenomena is neglected, and when 

the scientist forgets that he bases his theory upon such 

a defective foundation. The incidental phenomena may 

have value only for preliminary orientation, and may, at 

best, merit the position of a crude working hypothesis. 

The real crisis arises when, even in the face of new find- 

ings, the investigator cannot free himself from the former 

theory; rather, he attempts to preserve it, and, by con- 

stant emendations, to reconcile it with these new facts, 

instead of replacing it by a new theory fit to deal with 

both the old and new facts. This error has not been 

avoided in the evolution of the classical doctrine. 

THE PROBLEM OF DETERMINATION OF SYMPTOMS 

The basic error in the procedure under consideration 

was the failure to recognize the complex problem in- 

volved in the method of symptoms.* We have become so 



18 METHOD OF DETERMINING SYMPTOMS 

accustomed to regard symptoms as direct expressions of 

the damage in a part of the nervous system that we tend 

to assume that, corresponding to some given damage, 

definite symptoms must inevitably appear. We do so, 

because we forget that normal as well _as_abnormal reac- 

tions ons (“symptoms” )_are only expressions of the organ- 

ey ism’s s attempt to deal with certain demands Is of the en- 

vironment. Consideration of this makes it evident that 

symptoms are by no means certain to become self-ap- 

| parent Symptoms are answers, given by the modified or- 

, ganism, to definite demands: They are attempted solu- 

tions to problems derived on the one hand from the de- 

mands of the natural environment, and on the other 

from the special tasks imposed on the organism in the 

/course of the examination. We shall see (page 46 ff.) that 

in the everyday life of the patient, a certain transforma- 

tion of the environment goes hand-in-hand with each 

defect, and tends to prevent certain disturbances from 

manifesting themselves. It is of primary interest that the 

appearance of symptoms depends on the method of ex- 

amination, although the significance of this fact has been 

largely overlooked. By focusing attention only upon cer- 

tain phenomena, or upon a selected few, the investigator 

comes to isolate “symptoms.” Phenomena, more striking 

than others, are registered first, and so give the im- 

pression of being the dominant symptom. Most likely to 

attract attention, of course, are the atypical reactions to 

a normal situation, and especially, the complete absence 

of any reaction when one is expected. 

In this way, complete loss of a special function tends 

to be the outstanding symptom, and conceals the real or 

basic defect. On other occasions, those phenomena ap- 

pear, more or less accidentally, as outstanding symptoms, 
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which are answers elicited by specific questions presented 

by the examiner. 

Of course, these “questions” are not fortuitous, but are 

dictated by the investigator’s fundamental ideas about 

the phenomena he is studying. It is true, these ideas them- 

selves may have been suggested by the data; but fre- 

quently a theory has been evolved on the basis of symp- 

toms that have gained their apparent pre-eminence purely 

by chance. This bias has often resulted in delaying the 

understanding of the symptoms and the advance of re- 

search. Of course, if one tried to include all symptoms 

in the construction of a theory, no theory could ever be 

elaborated. Obviously, such theorizing presumes that one 

has grouped the symptoms into the more and less rele- 

vant—the primary and secondary—and has tried to build 

only upon the so-called primary symptoms. In making his 

distinctions, the investigator is commonly prejudiced by 

theoretical viewpoints which have proved useful in other 

fields of research, and which he judges—usually without 

testing their qualifications—to be adequate for the mate- 

rial at hand. 

Heretofore, psycho-pathological symptoms were ex. 

plained in the light of concepts borrowed from reflexology | 

and the prevailing association psychology. The theory_J 

that the structure of the nervous 1s system is based on a 

number of separate mechanisms, each functioning inde- 
pendently, led to the supposition that circumscribed in- 

juries would result in disorders specific to the mechanisms 

involved. Consequently, the investigator looked for the 

latter and found them, because he noticed only the dis- 

orders which best corresponded to the theory, i.e. dis- 

orders which could be regarded as changes resulting from 

the failure of a hypothetically independent and separate 
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function. Just as normal events had been explained as 

composites of elementary processes, so also, symptoms 

were interpreted as changes of similar mechanisms of 

mental elements. When the investigator assumed that an 

impairment of motor speech images was the cause of 

motor aphasia, or an impairment of visual images the 

cause of alexia, he believed that his deductions were genu- 

‘inely based upon the symptoms. Actually, such explana- 

‘| tions were merely the outcome of a theoretical precon- 

_ception, merely an inter pretation of the phenomena in 

terms of a special theory, i.e. association psychology. 

The correctness of the basic assumption was accepted 

so implicitly, that no attempt was made to prove that the 

images in question really played the part in normal speech 

which it was assumed they did. Neither was any attempt 

made to ascertain whether these images were actually 

defective in patients. 

Once the basic concept of the importance of specific 

areas for certain functions was formulated, and seemingly 

confirmed, it now determined all subsequent investiga- 

tions, especially because of its applicability to practice. 

Thereafter, the question was confined to the decision as 

to whether the supposed individual centers and pathways 

functioned in a “normal” or “abnormal” manner. Still 

more serious was the fact that this concept became the 

criterion for determining whether or not individual phe- 

nomena belonged in the given syndrome resulting from 

injury to a certain area. If, besides the phenomena which 

had been regarded as essential symptoms, others were 

found, these were pushed aside as “complications” that 
disturbed the “purity” of the case, and were considered 

the result of some injury incurred simultaneously in an- 

other area. Or, if this were not done, an attempt was 

made to explain them as merely secondary effects contin-__ 
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gent upon the hypothetically primary ' disturbance. Yet _ 

not even the growing necessity for the most diverse modi- 
fications of the basic conception and for the most daring 
theoretical constructions has deterred theorists from 

building such auxiliary hypotheses. 

THREE METHODOLOGICAL POSTULATES. Clearly such rea- 

soning in circles has necessarily delayed the realization 

that the basic concept is untenable. Yet this procedure 

can be regarded as characteristic of the majority of clini- 

cal, physiological, and biological research of the older 

school. In what respect does our procedure differ from 

that described? Simply, in that we have endeavored to 

record, in an open-minded fashion, a// phenomena. Pur- 

suing this aim, there result three methodological postu- 
lates equally valid for the examination of patients or 

animals. 

(1) The first methodological postulate is: Consider 

initially all the phenomena presented by the organism ~ 

(in this case it may be a patient), giving no preference, 

in the description, to any special one. At this stage no 

symptom is to be considered of greater or less importance. 

Only under these conditions is the description correct. 

It must be left for future investigation to determine how 

far one symptom, rather than another, is essential for 

understanding the underlying changes of a function. - 

€ Every unbiased and exhaustive examination of a case 

repeatedly teaches us that alteration of a given perform- 

ance, even if at first sight it appears to be very prominent, 

is not necessarily of primary significance for understand) 

ing the underlying functional disturbance.) On the other«! 
hand, a trifle which barely attracts notice may be of the 
utmost importance. For example, as long as the most 

prominent symptom of amnesic aphasia, namely, the diffi- 

culty in finding words, was allowed to suggest the ex- 

| 
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planation of this disease, the theory that the basic dis- 

turbance consisted in a reduced evocability of speech 

images, appeared perfectly satisfactory. But as soon as 

a subtle and formerly neglected alteration in the total 

behavior of the patient was taken into consideration, there 

resulted not only an entirely different conception of the 

underlying functional disturbance, but a new insight into 

the meaning of the aphasic phenomena was made pos- 

sible. The difficulty in finding words, formerly regarded 

as the main symptom, retreated into the background. The 

theory of the reduced evocability of speech images be- 

came obsolete, because it could be sustained only by 

means of auxiliary hypotheses—hypotheses not required 

in our explanation—since the patients are quite capable 

of using the words under specific circumstances. They 

have not lost the use of words per se, but the ability of 

employing words as bearers of meaning. Under circum- 

stances where the latter is not demanded, and the words 

“belong” to an action or concrete situation, the patient 

“has the words.” The inability to find and use words 

voluntarily, is not due to the primary defect of the speech 

mechanism, but to a change in their total personality 

which bars them from the situation where meaning is 

required.**° ‘ 

(2) The second methodological postulate concerns the 

\ set dun of the observable phenomena them- 
Ives. It was a frequent methodological error to accept 

what amounted to a mere description of the effect; but 

an effect might be ambiguous with respect to its under- 

lying function. Therefore, only a thorough analysis of the 

causes of such effects, of success or failure in a given 

task, for example, can provide clarification. The older 

psychopathological investigations usually confined them- 

selves to the question of whether a patient actually gave, 
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or failed to give, the correct response in a task. This 

“plus or minus method,” however, is inadequate, no mat- 

ter whether we are dealing with positive or negative re- 

sults. If we regard a reaction only from the standpoint of 

the actual solution of a task, we may overlook the devia- 

tion from normality, because the individual completes the 

task by a detour which may not be evident in the solution. 

Only accurate analysis, through an examination which 

makes it impossible for the patient to achieve a result in a 

roundabout way, can disclose the defect. If our capacity 

to observe were not so imperfect, closer attention would 

show that the patient has reached the goal in an abnormal 

manner, for of course, under such conditions the results 

cannot correspond, in a// details, to the normal. Once we 

become alive to this fact, diagnosis is often simplified by 

noting small and hitherto unobserved deviations. We may 

use an example to illustrate this. 

Patients with loss of “categorical behavior” ° find it difficult, 

for instance, to consider an individual color according to a 

category such as redness, greenness, etc. When we ask patients 

to select all red color skeins of the Holmgren wool samples, 

they often place the colors “in a row”: the lightest to the dark- 

est red. On the basis of this we might assume that they have 

proceeded categorically, since they have apparently selected the 

shades according to a concept—in this case that of brightness, 

and therewith have placed them in a row. This assumption, 

however, is based on an error of observation, namely, a dis- 

regard for the slight differences which distinguish the patient 

behavior from a behavior determined by the categorical atti- 

tude. It can easily be shown that they have not proceeded and 

cannot proceed categorically: they are not able to arrange the 

colors in a row as to their brightness, if asked to do so. They 

also fail in the task of putting together all the reds in a heap— 

activities which presuppose the categorical attitude. 

These observations make it rather doubtful whether the 
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patient originally selected the skeins according to the category 

of brightness. Actually, if one more carefully examines the 

manipulations of the patient, one discovers that he has not 

really laid down a row according to brightness. What he did, 

was to place one shade beside another, one at a time. In this 

way, single pairs of similar shades were formed under the 

guidance of the concrete sensory cohesion between the last 

skein and the next similar one. By this procedure of “succes- 

sive pairs,” he finally came to an arrangement which in toto 

looked like a scale of brightness, but really was not. In select- 

ing a new skein the patient was entirely and solely dependent 

on the skein which immediately preceded it. This accounts for 

the pairing of, and the intervals between the skeins.*® '* That 

his procedure was determined by this “piece to piece” perform- 

ance, could be shown by the fact that when the examiner re- 

moved the skein the patient had last placed in position, he was 

unable to continue with his “series.” This showed that he de- 

pended on the immediately preceding skein for the selection of 

the new one. We mention this example to show how vital it is, 

for an accurate interpretation, that description of phenomena 

be minute and exact. And, in order that the description be 

correct, how careful must be the attention given to those small 

matters all too easily overlooked through theoretical bias. 

Equally ambiguous are the negative results of a medical 

examination. The wrong response is too often judged to 

be a simple failure, whereas actually, under careful analy- 

sis, it may throw considerable light upon the mental 

unctions of the patient. Only by this means can we dis- 

cover whether there is really a defect in the ability de- 

manded by the task, or whether the patient has failed 

only because of special circumstances induced by the task 

situation (see page 35). Furthermore, in the wrong re- 

sponse, analysis often uncovers a detour which the patient 

has used, perhaps because the normal way was not prac- 

ticable. Such facts may have an important bearing on the 
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explanation of the capacities of the organism (see pages 

243, 246). 
(3) The third methodological postulate we wish to 

stress is that no phenomenon should be considered with- 

out reference to the organism concerned, and to the_situ- 
ation in which it appears. We shall have to refer to this 

point so 0 often that it is not worth further elaboration at 

this time. Little as this requirement has been observed in 

the past, because of theoretical bias, it should nonetheless 

become a matter of course in the future. Many an error 

would have been avoided in psychopathology if this postu- 
late, quite deliberately stated by Hughlings Jackson ** 

decades ago, had not been so completely neglected. The ~ 

same postulate holds to no less a | degree for animal be- 

havior observations (cf. e.g. page 40). Later on we shall 
deal in detail with the fundamental difficulties follow- 

ing from the application of this precept, since it necessi- 

tates taking into account the organism as a whole. 

We wish to refute briefly two possible objections to our 

methodological postulates. The first concérns the charge 

that, according to our postulates, one can never really 
determine at what point an examination can be regarded 

as completed. As a matter of fact, it never is. But there 

is still a great difference between the two forms of pro- 

cedure: between the usual description and enumeration 

of separate disturbances, such as those of visual or lin- 

guistic performances, etc., and our procedure, which is 

primarily directed toward the cognition of the whole, and, 

within this frame of reference, seeks to analyze as many 

individual performances as possible. This technique will 

certainly obviate the grossest errors, even though it may 

not lead to absolutely incontestable results. Bearing in 

mind this aim of completeness, it will be possible to avoid 

precipitate theoretical conclusions and the rigid main- 
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tenance of any hypothesis preventing us from radically 

revising our theories, on the strength of new experience. 

In the course of the examination, one comes to a point 

when one feels that the analysis can be terminated with- 

out risk of gross errors in the interpretation. The examina- 

tion must be carried far enough at least to insure that 

(on the basis of the facts) a theory can be developed 

which will render understandable all observed phenomena 

in question, and which will make it possible to predict 

how the organism will react, even in such tasks hitherto 

not investigated. Only such an analysis is to be considered 

adequate. 

The procedure of investigating the patient, which Gelb and 

I have described as a case of visual agnosia, may provide an 

example. On the basis of our first examinations, which were 

not sufficiently exhaustive, we had formed a hypothesis which 

was not quite adequate. Further examinations drove us to the 

formulation of a new hypothesis which did justice to both old 

and new facts. The further we advanced with the examinations, 

the more clearly delineated did the functional disturbance in 

this case become. Finally, we have progressed so far toward 

constructing the total picture of the patient that we can pre- 

dict with relatively great certainty how he will behave in any 

situation, even in respect to tasks which we have not yet ex- 

amined. Only cases which have been investigated with such 

thoroughness should be used in the formation of a theory. 

One single extensive analysis of this sort is much more valuable 

than many examinations involving many patients, but yielding 

only imperfect conclusions. 

This leads to the second objection to our postulates. 

Our procedure necessarily enforces a limit upon the num- 

ber of cases investigated. To examine many cases so thor- 

oughly would be patently impossible. It is argued that 

this may vitiate the conclusiveness of the statements, 
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since we may have encountered a special instance which 

cannot serve as pattern for the explanation of others. 

This objection completely misses the point: — 

First: The accumulation of even a myriad of imperfectly 

investigated cases can in no way guide us toward recognition 

of the true facts. There is no alternative to carrying the exami- 

nation of each case to the extent we have indicated. 

Second: Important though it may be to seek repeated con- 

firmation of our findings through new case material, such con- 

firmation adds nothing essential to our knowledge. Those pa- } 

tients must be subjected to investigation who offer a guarantee 

of unequivocal statements of fact, as well as of theoretical 

interpretation. Under such conditions, the conclusions drawn 

from one case will likewise have validity for others. Since the 

basic laws are the same, the multiplicity encountered in various 

instances will be readily understood, once these basic laws are 

recognized. True, a new observation may induce us to modify 

somewhat our original assumptions; but if the analysis of the 

first observation was sufficient, this modification can be made 

without conflict, whereas imperfect analysis of ever so many 

cases may be very misleading—as the literature bears witness 

only too clearly. 

If patients with cortical injuries are examined accord- 

ing to these methodological principles (I am thinking 

primarily of patients whose “central” cortical region (see 

page 46) has been injured), an extraordinarily intricate 

picture results, a systematic account of which has been 

given in a number of papers. I must forego details at 

this point, referring the reader to the case studies (indi- 

cated in the bibliography) as models for the correct meth- 

odological procedure in describing observable phenomena 

of a patient and arriving at an adequate symptomatol- 
ogy. 16, 19-31 
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DISINTEGRATION OF PERFORMANCES AND THE 
HIERARCHY WITHIN THE ORGANISM 

Before outlining the features which all these cases have 

in common, we must define the term “performances”: 

- We call performance of an organism any kind of behavior, 

| activity, or operation as a whole or in part, which ex- 

| presses itself overtly, and bears reference to the environ- 

peed Hence physiological processes, events within the 

nervous system, mental activities, attitudes, affectivities 

are not performances as long as they do not manifest 

themselves in some overt action—any disclosable outward 

behavior. More specifically, a performance 6-2 oe 

to terms of the organism with environmental stimuli b 

\) Y teva be this eyelid-closure under eee 

otal movement like running towards a goal, or hear- 

ing, seeing, etc. 

The aforementioned outline may now be presented: 

—) (1) Asingle performance or performances in a specific 

field (e.g. visual, motor) * will never drop out alone. In- 

variably all performance fields are affected, although — 

the degree to which the individual field is involved, varies 

(see explanation below). 

(2) A single performance field will never drop out 

completely. Some individual performances are always 

preserved. Responses to the apparently equal demands 

of equal tasks do not drop out indiscriminately under all 
circumstances. There is a peculiar and, at first, subtle 

variation of reaction, even when the demand remains 

constant. This inconsistency is usually explained as the 

effect of some disturbances of “general functions,” such as 

fatigue, etc., or it is argued away. Actually, it indicates 

to us the need for further analysis. 

* Hereafter, we shall speak in this context of a “performance field,” 
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(3) The modification of performances manifested by a 

patient in different fields is in principle of the same nature. 

The different symptoms can be regarded as expressions 

of one and the same basic disturbance. In spite of this, 

we are confronted with various syndromes having to do 

with the question of localization. This will be discussed 

later (see page 249). Pal 

—> (4) The basic disturbance can be characterized either 

as a change of behavior, or as an impairment of the func- ; 

tions of the brain matter. The discussion of the latter, we. 

have to postpone (see page 150). Here we shall merely 

confine ourselves to a characterization of the change in 

behavior. We venture to remark that whenever the pa- 
tient must transcend concrete (immediate) experience in 

order to act—whenever he must refer to things in an 

imaginary way—then he fails. On the other hand, when- 

ever the result can be achieved by manipulation of con- 

crete and tangible material, he performs successfully. 

Each problem which forces him beyond the sphere of 

immediate reality to that of the “possible,” or to the 

sphere of representation, insures his failure. This mani- 

fests itself in all responses such as action, perception, 

thinking, volition, feeling, etc. The patient acts, perceives, 

thinks, has the right impulses of will, feels like others, 

calculates, pays attention, retains, etc., as long as he is 

provided with the opportunity to handle objects con- 

cretely and directly. He fails when this is impossible. This 

is the reason why he does not succeed in intelligence tests. 

This is also the reason why he can grasp a little story as 

long as it concerns a familiar situation in which he, him- 

self, has participated. But he will not understand a story 

—certainly no more difficult for the average person—re- 

quiring him to place himself, in imagination, in the posi- 

tion of someone else. He does not comprehend metaphors 



30 CERTAIN GENERAL LAWS 

or puzzles. He can manipulate numbers in a practical 

manner, but has no concept of their value. He can talk 

if there is some concrete subject matter present for him 

to depend upon, but he cannot recount material unrelated 

to him, or report it purely conceptually. He is inca- 

pable of representation of direction and localities in ob- 

jective space, nor can he estimate distances; but he can 

find his way about very well, and can execute actions 

which are dependent upon perception of distance and 

size. 

Depending on which of these manifestations of the 
basic disturbance has been brought into focus, they have 

been named respectively: disturbance of “symbolic ex- 

pression” (Head), of the “representational function” 

(Woerkom), of “categorical behavior” (Gelb and Gold- 

stein). With regard to the effect of the change, one may, 

in emphasizing the disturbance of that capacity which is 

prerequisite for the performance in question, talk of im- 

pairment of the capacity to comprehend the essential 

features of an event. 

Or we might point to the patient’s inability to emanci- 

pate and withhold himself from the world, the shrinkage 

of his freedom, and his greater bondage to the demands 

of environment. The most general formula to which the 

a ( change can be reduced is probably: The patient has lost 

the capacity to deal with that which is not real—with the 

possible,>-"* 

Inquiring now into the question of how the various per- 

formances reveal the impairment, we find that voluntary 

performances are particularly affected, while activities 

directly determined by the situation remain relatively 

intact. Adapting a performance so that it corresponds to 

the changing demands of the situation requires a volun- 

tary attitude. Therefore, all those performances which re- 
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quire, for their proper execution, such a voluntary shift- 

ing, must suffer, e.g. all “choice reactions.” The isolated 

performances are affected to a greater degree than the 

so-called total responses. This shows itself in a greater 

loss of isolated movements than of integrated movements, 

as well as in the inability to distinguish the details of a 

picture (the whole of which may yet be recognized), or 

in the inability to pronounce a single word or single let- 

ters out of context. The disintegration of a familiar func- 

tion proceeds from the highly differentiated and articu- 

lated state * to a more amorphous total behavior. 

The symptoms vary with the severity of impairment, 

and the degree to which one area or another (see “‘locali- 

zation” below) is affected. The basic disturbance, how- 

ever, remains the same. I cannot produce proof of this as- 

sertion here, but since my concept has not remained un- 

disputed, I should like to refer to the pertinent litera- 

ture.*° *” *°°4 T might emphasize at the same time, how- 

ever, that for our particular purposes, the differences of 

opinion are unimportant.fOne thing is agreed upon: cor- | 

tical injury does not result in the loss of isolated per- | 5 

formances, but in systematic disintegration following the 

principle that certain forms of behavior will be impaired 

while others remain intact] Only with this in mind, will 

it be possible to make a distinct classification of the per- 

formances which the patient can and cannot carry out, 

as well as to provide a meaningful description of the 

symptoms. 

Is our characterization of the change after cortical in- 

jury satisfactory? Are we really dealing exclusively with 

the impairment of certain kinds of behavior? Have not 

“contents” also dropped out? Certainly! Yet it must be 

* This term is logically related to the German word “Pragnant,” often 

found in Gestalt literature. 

0-4 
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admitted that many of these losses are secondary, since 

it is true that certain contents appear only within certain 

kinds of behavior. The impairment of the behavior en- 

tails the loss of numerous contents. This is perhaps most 

clearly demonstrable in cases of what are known as “am- 

nesic aphasia.” Patients suffering in this way have lost 

the ability to call objects by their names. Seemingly, they 

lack the “content”: names. The analysis, however, indi- 

cates that, in such cases, we are dealing with a disturbance 

of “categorical” behavior, an impairment of the capacity 

to experience and to handle “meaning,” which is requisite 

for “naming” objects. This explains why the patients can- 

not find the words in those situations where the words 
have to function as symbols—as representations for some- 

thing. The loss of “contents” is therefore secondary. 

But contents can also be embedded in other forms of 

behavior, namely, those which belong to acquired facul- 

ties; for example, words memorized in foreign languages. 

Such contents may be preserved, in spite of a disturbance 

of the aforementioned behavior. To illustrate: Some indi- 

viduals, with a good command of language, of superior 

linguistic knowledge, are able to name certain objects, 

even when they are afflicted with “amnesic aphasia.” °° 

Under other conditions, these acquired performances may 

be lost when the substratum is damaged. Only exact 

analysis can show whether, in any particular case where 

“contents” are lacking, we are dealing with a consequence 

3 \ oi behavior disturbance, or of loss of these acquisitions. 

Only in the case of these acquired faculties are we en- 

titled to speak of contents. The distinction is of funda- 

mental importance for accurate diagnosis of a disturbance, 

as well as for any attempt to prescribe therapeutic exer- 

cises, because only correct diagnosis of the change can 

provide the correct procedure. These comments apply 
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equally well to the interpretation of content losses in 

operated animals, and to all experiments on relearning 

after injury, etc. 

Accurate observation of many cases teaches us that 

{disintegration of function always results in the same _pat- 

tern_of distribution of the intact and affected modes of 

ene? The behavior we have characterized_as_cate- 

gorical behavior always suffers first. We are well justi- 

fied in crediting the intact organism with a greater per- 

formance capacity than the injured one, and in admitting 

that the “higher” or more complex performances require 

a more intact substratum than the simpler ones. There-° | Hi ~7! 
fore, we speak of a hierarchy or descending scale of dis- 5 

integration, in which the higher performances are more | * 

disturbed than the simpler ones. Study of the phenomen 

in progressive and regressive brain processes most clearly 

reveals such a hierarchy in the regular succession of the 

onset of the various symptoms, and their abatement in 

recovery. 

- formances, those first to be impaired, are probably the 

ones most essential and most vital to the existence of the 

organism, and further, with respect to the nature of the 

organism, they have the highest functional significance. 

Through the deterioration of those performances, the or- 

ganism loses its most characteristic properties. We may 

become particularly conscious of this fact, by contrasting 

an individual suffering from brain injuries with a normal 

person. Those behavioral forms which are earliest and 

most markedly affected, express the main characteristics 

of man, and bring to the fore his unique place in nature 

(cf. page 30). 

In this way, the order manifested in the disintegration 

may provide us with the idea of a hierarchy of capacities 
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and performances—a stratified structure of the organism. 

Of course, it is not hierarchical in the sense that the in- 

dividual forms of behavior represent performances exist- 

ing in isolation, side by side, and only linked one to the 

other. It is not so simple as that. We shall later indicate 

how this relationship is to be understood (see page 479). 

CHARACTERIZATION OF PERFORMANCES ACCORDING 
TO THEIR FUNCTIONAL SIGNIFICANCE OR VALUE 

AND THEIR SURVIVAL IMPORTANCE 

rs Our use of the terms “higher” and “lower functional 

significance” or “value,” requires clarification. If, from 
| . Pees ° . ° 
\ one standpoint, we characterize certain forms of behavior 

as intrinsically valuable because of their significance for 

the nature of the organism, we might, from another stand- 

point, characterize other performances as reost a bere 
\__ because they resist the effect of injury. Without doubt, the 
survival of “automatic” performances, in contrast to 

that which we have characterized as “higher,” more con- 

scious, or more voluntary, is of special importance for 

the organism, inasmuch as they are those which insure 

\ mere existence. In this sense, we would be justified in 

speaking of performances which have greater or less 

importance for survival. This is what is implied in the 

expression “the instinct of self preservation.” If this 

means preservation only in the sense of continued sur- 

vival, we may ask the questions {Does such an “instinct” 
exist in the normal organism? More specifically, can it be 

| regarded as belonging to the highest level of functioning, 

or is not the appearance of such a “drive,” as the pre- 

dominant feature in an individual, itself a symptom of 

| abnormality—a pathological phenomenon? As-we shall 

see, the normal organism is characterized as a “Being” 
in a temporal succession of definite form. For the reali- 
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zation of this “Being,” the existence, the ‘mere being 

alive,” plays, of course, a prominent, but by no means, 

the essential rdle. Under extreme circumstances, it can 

be compatible with the “nature” of an organism to re- 

nounce life, i.e. to give up its bodily existence, in order 

to save its most essential characteristics—for example, 

a man’s ethical convictions (see page 328). Preservation 

of material existence becomes “essential” only after defect 

sets mm, and possibly in certain emergencies. In the latter 

case, the body achieves the position of supreme impor- 

tance, since all the other possibilities of self-realization 

are bound to it. Regarding the defective organism, the 

scale of performance values is likely to differ from that 

of the normal @{n order to preclude any misunderstanding, 

we shall differentiate.in the future, between functional 

significance or value—by which we shall mean “essential 

to the nature of the organism,’—and “gurvival_impar- 

tance” by which we shall mean “paramount in the preser- 

vation of its life. In the normal organism, the two usually 

go hand in hand inasmuch as here preservation also means 

preservation of the intrinsic nature so far as that is pos- 

sible. In the pathologically changed organism, the preser- 

vation of existing potentialities, the survival importance, 

comes to the fore. At present we only wish to stress the 

importance of the principle of hierarchy indicated in the 

laws of disintegration, and will subsequently return to 

this question with special reference to the structure of 

the organism (cf. page 492). 

CERTAIN GENERAL RULES DETERMINING ORGANISMIC 
LIFE 

NORMAL (‘ORDERED’) BEHAVIOR AND ‘DISORDERED’ 

BEHAVIOR. CATASTROPHIC REACTION. A description of the 

mere defects does not give an adequate characterization 

Se 
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of the injured condition of the organism. In order to un- 

derstand the latter completely, we must also pay close 

attention to the intact performances. Indeed, the question 

of how the organism can continue to exist in spite of such 
great impairments, spurs us on to this task. Let us first 

consider another peculiarity of the injured organism, which 

will throw considerable light upon the solution of this 

problem, and which must come to our notice if we follow 

7 (‘our first methodological postulate. With this in mind, we 

\ ( v yee that each effective performance or each failure is an 

\ integrated feature in a definite total behavior pattern. At 

first, it may seem as if we were dealing with an obscure, 

unintelligible, unsystematic alternation between success- 

ful performances and failures. No explanation of this 

alternation which resorts to fluctuation of so-called higher 

functions or faculties, such as attention, fatigue, etc., 

reaches the core. It shifts the explanation to an allegedly 

underlying, but equally unintelligible functional disturb- 

ance. We can reach an understanding of this alternation 

only by considering the total behavior in which the indi- 

_vidual performance appears. Total behavior can be di- 
vided into two basic classes, objectively distinguishable; 

to one of these classes belong the effectual, to the other, 

the deficient performances. The first kind of behavior, we 

call ‘ordered,’ the second, ‘disordered’ ’ or ‘catastrophic.’ 
We shall encounter hese two types repeatedly (see 

page 45), but at first we must provide a more accurate 

_phenomenological description of both. In an ordered situ- 

WO ation, responses appear to be constant nt, correct, adequate 

to the organism to which they belong, adequate to the 

/ species and to the individuality of the organism, as well 
\ as to the respective circumstances. The individual himself 
experiences them with a feeling of smooth functioning, 

unconstraint, well-being, adjustment to the world, and sat- 

x 
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isfaction, i.e. the course of behavior has a definite order, 

a total pattern in which all involved organismic factors— 

the mental and the somatic down to the physico-chemical 

processes—participate in a fashion appropriate to the 

performance in question. And that, in fact, is the criterion 

of a normal condition of the organism. Hence, ordered 
and normal behavior are synonyicus inasmuch as the 

behavior is normal because it is “ordered.” The “catas-— | 

trophic” reactions, on the other hand, ar are not only ‘ ‘in-((- 

adequate” but also disordered, inconstant, inconsistent, | 

and embedded in physical and mental shock./In these 

situations, the individual feels himself unfree, buffeted, 

and vacillating. He experiences a shock affecting not only 

his own person, but the surrounding world as well. He is 

in that condition which we usually call (anxiety. After 
an ordered reaction, he can ordinarily proceed to an- 
other, without difficulty or fatigue. Whereas, after a 

catastrophic reaction, his reactivity is likely to be im- 

peded for a longer or shorter interval. He becomes 

more or less unresponsive and fails even in those tasks 

which he could easily meet under other circumstances. 

/The disturbing after-effect of catastrophic reactions is 

(Go -enduring. Discrimination between these two types 

of behavior is fundamental for t for the correct analysis of the 

performance of an_organism. sm. The solution of a task will 

depend upon whether the task itself has arisen during the 

course of performances which are within the realm of the 

capabilities of the patient, or transcend the latter. 

TENDENCY TO ORDERED BEHAVIOR. In time the patient 

will—despite the persistence of the defect—return to an 

ordered condition. Obviously, this will be especially true 

of those patients whose disease came to a standstill, leav- 

ing a certain defect. The picture, during the acute state, 

is usually so complicated and varying as to make an un- 

use dl 

) 
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ambiguous analysis impossible—which fact, incidentally, 

is analogous to the situation in animal experiments, imme- 

diately after experimental destruction of certain areas. 

But this does not mean that the acute state can teach us 

nothing. On the contrary, it can yield valuable informa- 

tion about certain types of behavior in the organism. I 

am thinking particularly, in this respect, of the signifi- 

cance of the analysis of shock. At any rate, the picture 

after “recovery” is much better suited for analysis, if for 

no other reason than its relative consistency. Therefore, 

for the present, we shall confine ourselves to analyzing 

phenomena in cases which have been “cured,” although 

still persisting in some defects. 

Examination of patients in this re-ordered condition _ 

convinces us that the remaining performances show a 

number of peculiarities which are of interest, not only 

because of their mere occurrence, but also because they 

throw light upon the question of how the disordered or- 

ganism regains a State of order. If it is correct to assume 

at disordered behavior results from the fact that the 

organism is confronted with tasks with which it cannot 

cope, then, in a defective organism, disordered behavior 

necessarily will predominate. In this state, the organism 

is confronted by its environment with many a task which 

has become insoluble on account of such a defect. But, 

in the face of this condition, how does the organism again 

achieve a state of order? Let us consider the facts: 

LACK OF SELF-PERCEPTION OF DEFECTS. TENDENCY TO 

EXCLUSION OF DEFECTS. We are first struck by the ob- 

servation that the disturbing stimuli apparently have no 

effect on the behavior. This becomes evident, when we 

study the subjective experiences of the patients, as well 

as their objective behavior. Since the investigations of G. 

Anton,*° this phenomenon has been known as: “lacking 
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self-perception of the defect.” It has been frequently ob- 

served in various disturbances: in the visual by Anton,” 

Redlich and Bonvicini,** ** Hartmann,** and others; in 
aphasic disturbances, described by Pick *° and others; in 

disturbances of the auditory sense; and in hemiplegic 

phenomena,*° alexia,** and so forth. 

This lack of self-perception of a disturbance has been looked 

upon as a peculiarity resulting from a definite kind of damage 

to the cortex, and an attempt has been made to explain it, 

either in terms of localization, or through the assumption of 

faculty disturbances, such as those of attention, perception, or 

memory. None of these explanations has proved adequate. 

Redlich and Bonvicini have already pointed out that we are 

dealing, in such cases, with general mental disturbances which 

have nothing to do with abnormalities of memory, imagery, or 

the like; and Anton had emphasized the great similarity be- 

tween the behavior of these patients and that of certain hys- 

terics.42 According to my observations, this resulting ineffec- 

tiveness of disturbance is also to be found in cases without 

any injury of the brain or mental disturbances per se, so for 

example, where total blindness is produced exclusively by gross 

damage of the peripheral optic nerve. The study of such cases, 

and also of a great many variously localized brain injuries, has 

shown me that the phenomenon which we are discussing is cer- 

tainly not confined to any specific type or place of lesion in 

the brain; and we cannot speak simply of psychotic reactions, 

even in the sense of hysteria. Rather, we are facing apparently 

quite normal biological reactions to a very grave defect. 

MODIFICATION OF PRESERVED PERFORMANCES AND OF 

MILIEU IN A DEFECT. Disturbances, of course, can be ren- 

dered ineffective only if such demands which would pro- 

voke their coming to the fore are not made upon the 

organism—in other words, if the patient’s milieu is modi- 

fied in an adequate way. This modification is partially 
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brought about by the activity of the persons dealing with 

the defective organism. In experiments with animals, for 

instance, the experimenter tries to keep his operated ani- 

mals alive, and arranges the environment in such a way as 

to prevent any detrimental situation. Similarly, the physi- 

cian plays a protective role toward the patient. But the 

organism itself aids in the attainment of a new milieu 

adequate to his altered condition. In the interest of general 

biology, it is of course desirable to study this process more 

closely. iis animal seeks situations in which it is not 

exposed to dangers which may arise, due to its disabilities. | 

For instance, sympathectomized animals show a clear aver- 

sion to cold air and draft in the winter time; they prefer 

to stay near a radiator. (Cannon **) 

CORTICAL LESIONS. AVOIDANCE OF CATASTROPHIC SITU- 
ATIONS. In man, this modification of milieu manifests 

itself in very definite changes of behavior. First of all, 

we find that the patients avoid, as far as possible, all 

situations which would occasion catastrophic reactions. Of 

course, this avoidance by no means implies that the pa- 

tient has consciously recognized the situation and its 

danger. The nature of his defect usually makes this im- 

possible for him, and actually he remains quite passive 

in the matter. When an objectively endangering stimulus 

is on its way, a catastrophic reaction sets in immediately, 

precluding any adequate response to the situation. The 

patient then appears completely aloof from the world. 

It is not so much that the endangering situation has been 

actively avoided, as that the patient has been passively 

protected from it. If, however, the patient has had fre- 

quent opportunities to observe that certain situations 

entail catastrophic reactions, and if he can learn to 

recognize these situations through certain “criteria” which 

are within his mental grasp, then he can also actively 
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avoid the situation. We find continually that patients 

obstinately refuse to do certain apparently harmless 

things, and we can immediately understand their refusal, 

if we keep this fact in mind. 

SUBSTITUTE PERFORMANCES. TENDENCY TO HOLD TO 
THE PRESERVED PERFORMANCE LEVEL. The “‘avoidance” of 

dangerous situations is brought about especially by the 

patient’s tendency to maintain a situation with which he | 

can cope. When we try to force him into a situation 
which he has identified as catastrophic, he deliberately 

seeks to escape through some other performance—a “‘sub- 

stitute performance.” Patients often develop great inge- 

nuity in this respect. The content of this substitute per- 

formance may seem quite meaningless, may even be 

rather irrelevant, or indeed, disagreeable to the patient; 

but he will be less disturbed by it than if he were com- 

pelled to meet the demands of the situation with which 

he is actually confronted. The significance of these sub- 

stitute performances rests not so much in their contents, 

as in the fact that this mode of response lies within the 

capacities of the patient, and that, as it takes place, 

nothing can happen which might lead to catastrophe. 

At a certain stage of disintegration, these substitute ac- 

tions are the last resource, the only means by which exis- 

tence can be maintained. In this sense, they are mean- 

ingful; they enable the organism to come to terms with 

the environment, at least in some way. 

TENDENCY TO UNDISTURBED STATE. The aforementioned 
significance of the fact that the patient has a tendency 

to perform what he is capable of, makes intelligible why 

he is practically never idle. So long as patients are 

neither asleep nor at rest, they are always occupied with 

something. If a certain action is demanded of them, they 

must first be aroused—often with difficulty—from some 

Ke 
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other engrossing activities. The performances which the 

patient can carry out, and to which he always tends to 

cling, have the character of stereotypy and exhibit little 

variation. This gives the impression that the patients 

have a pronounced disposition to maintain the most uni- 

form and undisturbed condition. But this is not a genuine 

restful state of a leisurely, contemplative person. Indeed 

this state is susceptible to disturbance by accidental, 

extraneous events with which the person may not be fit 

to cope. Careful observation reveals that this uniformity 

is “rest” only in appearance, and that the patient is, in 

fact, never idle. By always ‘“‘doing something” which he 

is capable of, the patient keeps himself so occupied, so 

engrossed, so secluded from the outside world, that he 

remains unaffected by many events of his environment. 

But anything of significance to him, in the respective 

situation, is quite well noticed, perceived, and retained. 

This escape from the environment into a condition which 

protects him from situations which are dangerous to 

him, has its analogy in the so-called death feint of ani- 

mals. Just as this attitude in animals is not to be under- 

stood as the result of a volitional act, but as a biological 

phenomenon occasioned primarily by shock and anxiety, 

so also is the behavior of the patient to be understood. 

TENDENCY TO ORDERLINESS. A characteristic means, by 

which patients with brain injuries avoid catastrophic situ- 

ations, is a tendency towards orderliness. Such individuals 

may become veritable fanatics in this respect. The brain- 

injured patients, whom I had under my observation for 

many years, kept their closets in model-condition. Every- 

thing had its definite place, and was so arranged that the 

patient could find it and take it out as easily as possible. 

Everything, in other words, was “in order,’ from the 
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patient’s point of view. When, on a table in front of such 

a patient, we place various objects in a haphazard ar- 

rangement we observe that if he notices them at all he 

will put them in order, setting side by side those things 

which seem to him to belong together. 

Suppose a patient has just finished writing on a piece of 

paper. The examination is over. I take the pencil and place it 

carelessly on the sheet of paper which happens to lie obliquely 

upon the table. As he gets up, the patient removes the pencil, 

puts the paper in line with the edge of the table, and then sets 

the pencil down, as parallel as possible, to the border of the 

paper. If, without comment, I again set the pencil obliquely 

on the paper, the patient, provided he has been watching, may 

once more place it in the same way as before. This game can 

be repeated several times, until he is either distracted by some- 

thing else, or is told explicitly that I want it this and this way. 

In this case, the patient resigns himself to the situation, though 

usually with an expression of marked discomfort. 

“Disorder” is unbearable for him. What does disorder, 

in this sense, mean? Objective disorder is really just as 

non-existing as objective order. Disorder means an ar- 

rangement which forces upon one, not simply a single, 

definite criterion such as “availability of objects,” but 

several or many. Complete disorder, as far as this is at 

all possible, would not force anything upon the individual, 

but would leave him completely free choice. 

There are, of course, several possible arrangements of 

the same objects, depending on the attitude with which 

one approaches the things. For example, the appeal of 

an order to the active attitude will differ from its appeal 

to the contemplative attitude. Even in action, there is a 

difference in the preference of a certain order. It depends 

upon whether a simple, habitual activity flows out of 
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the situation, or whether a choice between certain ends 

is necessitated or the creation of new meaningful ar- 

rangements is required. 

The more manifold the tasks are which a person can 

perform, the more his arrangements will appear disorderly 

to another person who is only capable of fulfilling a few 

tasks, be. it that he can only apprehend either single ob- 

jects or certain objects in a definite context. For such per- 

sons, the position of objects next to each other, or objects 

together in small heaps, will represent the best order, 

the “real’’ order, and everything else will stand for dis- 

order. All patients with brain injury have a tendency 

towards such “primitive” order. Only by this arrange- 

ment are they able to execute, with the least expenditure 

of energy, performances essential to them. Only in this 

way can they react adequately. Other arrangements agi- 

tate and upset them, by demanding behavior which they 

can execute, if at all, only with great expenditure of 

energy, and which, therefore, tend to bring about a 

catastrophic situation. 

The principal demands which “disorder” makes upon 

them are: choice of alternatives, change of attitude, and 

rapid transition from one behavior to another. But this 

is exactly what is difficult or impossible for them to do. 

If they are confronted with tasks which make this 

demand, catastrophic reactions, catastrophic shocks, and 

anxiety inevitably ensue. To avoid this anxiety the pa- 

tient clings tenaciously to the order which is adequate 

for him, but which appears abnormally primitive, rigid 

and compulsive to normal people. In other words, the 

“sense of order’ in the patient is an expression of his 

defect, an expression of his impoverishment regarding an 

essentially human trait: the capacity for adequate shift- 

ing of attitude.** 
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ANXIETY AND AVOIDANCE OF ‘EMPTINESS.’ The dread 

of catastrophic reactions must also be thought of as a 

reason for another phenomenon frequently observed in 

patients with brain lesions: the tendency to avoid “‘empti- 

ness.” 

It is a common experience to find that patients with aphasia, 

if asked to write anything on a piece of paper lying in front 

of them, usually start directly at the top edge and crowd their 

writing as close as possible, line upon line. Only with the great- 

est effort, if at all, can they be induced to leave a larger inter- 

linear space, or even to write in the center of a blank sheet of 

paper. They show analogous behavior in other performances. 

Attempts to interfere with this procedure disquiet them, and 

it becomes quite apparent how disagreeable such pressure is to 

them. One might be tempted to say that the patient is suffering 

from a phobia of empty space, but this view is derived from 

the world of the normal, and does not do justice to that which 

takes place in the patient’s mind. This kind of patient is not 

at all capable of having an idea or subjective experience of 

emptiness, for to do so would require an abstract attitude 

which they do not possess. It is characteristic of the change in 

these patients, that they can experience contents, and objects, 

only if they are confronted with something concrete, something 

tangible, something which they can handle. In view of this 

condition, certainly no such object as empty space exists for 

them. On the other hand, there is no doubt about the anxiety, 

restlessness, the inner resistance they experience wherever the 

situation objectively demands experience of emptiness. The 

dread probably arises from the fact that empty space does not 

become an adequate stimulus, and therefore leads to an inade- 

quate catastrophic reaction. It is the dread of such reactions 

which makes the patients cling tenaciously to something “filled,” 

to an object to which he can react, or with which he can estab- 

lish contact through activity. In the same way as we ex- 

plained the avoidance of catastrophic situations in general— 

that is by inference from certain situational criteria—we can 
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explain why the patient avoids situations of empty space, 

even though for him, the latter has no real existence. Often it 

only seems as if the patient were avoiding emptiness, when 

actually he is clinging tenaciously to its concrete contents, 

knowing that as soon as he gives up this point of reference he 

will become helpless, ineffective, disturbed, and driven to cata- 

strophic reaction. Immediately upon deprivation of such points 

of reference, the patient fails completely, or desperately seeks 

devices to help him cleave to the concrete. These points of 

reference may easily escape the notice of a perfunctory ob- 

server, but they are extremely characteristic of the behavior of 

such patients. For instance, one of our patients can write only 

if he is first allowed to draw a line parallel to the upper margin 

of the paper. Whether or not he is successful in writing prob- 

ably depends upon whether he can keep an eye on the upper 

margin, and hold fast to it, so to speak. Another patient can 

read only if an individual letter presented to him stands on a 

line; otherwise he fails. Or he will try to draw a line under 

the letter; having done that, he reads promptly. 

RELATIVE MAINTENANCE OF ORDERED BEHAVIOR BY 

SHRINKAGE OF MILIEU ACCORDING TO DEFECT. These al- 

terations of “preserved performances” imply an extraor- 

dinary limitation of the environment in which the patient 

naturally lives. This statement involves a fact which we 

are later (see page 445) to recognize as a particularly 

important law of behavior having general validity: a 

defective organism achieves ordered behavior only by a 

shrinkage of its environment in proportion to the defect. 

These modifications in the behavior patterns of a per- 

son with a brain injury should be borne in mind in our 

observations of injured animals. It is to be expected that 

such subtle changes in animal behavior will often be 

overlooked, since they have escaped notice even in human 

behavior. Exactitude is all the more imperative since 



RULES DETERMINING ORGANISMIC LIFE 47 

analogous modifications may impair the animal’s capac- 

ities. 

TENDENCY TO OPTIMAL PERFORMANCE. HEMIANOPSIA 

AND FORMATION OF COMPLETE VISUAL FIELD. THE ADJUST- 

MENTAL SHIFTS. Observation of patients with brain injury 

also teaches us that there is a tendency for the injured 

organism to maintain a performance capacity on the 

highest possible level, compared to its former capacity. 

When one performance field is disturbed, the most im- 

portant performances of that field survive the longest, 

and tend to be most readily restored. A particularly 

instructive example of this fact is furnished by the vision 

of hemianoptic patients.*® **° If we examine a patient 

with total destruction of the calcarine cortex of one hemi- 

sphere (the central termination of the optic tract), we 

find that he suffers from hemianopsia, i.e. total blindness 

of corresponding halves of the visual field of both eyes. 

Even though this condition appears consistently, under 

examination with a perimeter, the behavior of these pa- 

tients in everyday life fails to indicate that they see 

nothing in one half—let us say, the right half—of the 

visual field. At all events, they recognize objects within 

an area, where stimulation, during perimetrical examina- 

tion, is ineffective. Subjectively, they are aware of a 

somewhat impaired vision, but it is by no means true 

that they see only one half of the object, or even that 

they see them less distinctly on one side. 

Precise exploration shows that the patients are not 

limited to half a field of vision, but that their field of 

vision is arranged around a center like in normals, and 

that, likewise, the region of their clearest vision lies ap- 

proximately at this center. As we shall demonstrate later, 

a visual field of such formation is requisite for the most 

important visual functions, especially for the perception 

O-5 
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of objects. That the organism manages to preserve this 
most important performance, in spite of the defect, is 

particularly characteristic of the way in which the organ- 

ism functions in general. Therefore, we should discuss, 

in greater detail, these conditions which have been very 

carefully studied. 

Apparently the patient perceives stimuli originating in that 

part of the outer world corresponding to the blind half of his 

retina. That this part of the retina has not become sensitive to 

stimulation can be demonstrated by use of the perimeter. 

Therefore, we can only conclude that these stimuli have been 

registered with the other part, i.e. the intact half of the retina. 

Careful investigation actually shows this to be the case. If we 

present the patient with a series of figures next to each other 

on a blackboard, and ask him to state which he sees most dis- 

tinctly, he does not designate, like a normal person, that figure 

which would register on an area corresponding to the macula, 

but one which lies a little further to the side. Apparently, that 

point in the outer world seems clearest to him which is reflected 

not on the border of the intact retina, where the old macula 

now lies, but on an area within the intact retina. The latter 

could happen only if the eyes shifted their position from the 

normal. Such a displacement can actually be observed. To 

possess a visual field which is arranged around a center is of 

extraordinary importance for vision. An object is clearly seen 

only if it lies in the center of the visual field which surrounds 

this object. Normally, when we look at a series of objects in 

sequence, with the intention of seeing each one clearly, we 

move our eyes in such a way that the objects in question are 

always focused on the macula, in which position they always 

occupy the center of the visual field. 

This state of affairs is attained by the displacement of the 

eyes. Thus, the patient regains clear vision despite the defect 

of his visual apparatus. That this transformation is an expres- 

sion of a tendency toward maintaining optimal performance is 
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clearly shown by the fact that it occurs only when the calcarine 

cortex is completely destroyed—in other words, when this side 

of the calcarina is really unable to convey impressions which 

can be used in the perception of objects. 

FURTHER ILLUSTRATIONS OF THE TENDENCY TO OPTI- 

MAL PERFORMANCE: HEMIAMBLYOPIA; ADAPTATION TO A 

DEFECT WITHOUT SHIFT. In hemiamblyopia, where the 

damaged calcarina is still capable of performing this 

function, even though to a reduced extent, where, in 

other words, a characteristically formed visual field still 

arises in the usual way, the transformation does not 

occur. Even though one half of the objects produce a 

fainter impression, this apparently does not disturb per- 

ception essentially—not to such an extent that the hemi- 

anopic displacement is demanded. As long as that is not 

the case, this transformation will not occur, because such 

transformation in itself entails disturbances of the ‘total 

behavior. The eye displacement, required in hemianopsia, 

must limit the extent of the visually prehensible, outer 

world. This can involve not only mere quantitative limi- 

tations, but also deficiencies of a qualitative nature: for 

instance, when a complete recognition of an object re- 

quires that the perception also include those aspects of 

the object which lie more off to the side. In addition to 

this limitation of the visual sphere, by the displacement 

of the eye, there are still some further restrictions of the 

total behavior of the patient. The organism bears all 

these impediments, if a good vision is otherwise impos- 

sible; but it “avoids” them, if adequate vision can still 

be maintained in some measure without eye shifting—as 

in hemiamblyopia. What is germane is not the best pos- 

sible performance in one field, but the best possible per- 

formance of the organism as a whole. Therefore, trans- 
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formation or modification in one field will always be 

oriented about the functioning of the total organism. This 

transformation takes place according to the degree of 

disturbance which the adjustment necessitates within the 

total behavior, and according to the amount of impair- 

ment in the particular field. 

Accurate analysis of the behavior of a hemianopic 

subject, therefore, supports the view that the functioning 

of the organism is dominated by the principle of optimal 

performance. In any case, the facts are most satisfactorily 

explained on the basis of this theory. What we have de- 

scribed here is not a special peculiarity of the hemianopic, 

but a characteristic fact which has analogies everywhere. 

MONOCULAR DIPLOPIA. ADAPTATION TO A DEFECT IN 
ORDER TO PRESERVE OPTIMAL PERFORMANCE. Let us dem- 
onstrate this conclusion by one more of many available 

examples. Some patients suffer a reduction of visual effi- 

ciency in certain areas of the retina. If a good visual 

performance is required, it can take place, but only by a 

duplication of the object seen.*’ It could be demonstrated 

regularly that when the visual function is impaired effec- 

tive vision is concomitant with pronounced diplopia.* 

Objective improvement in the functioning of the visual 

apparatus, on the other hand, carries with it a concom- 

itant reduction of double vision. 

Numerous experimental investigations have suggested to me 

the following explanation: if it is essential that a good visual 

response be made to a stimulus affecting one area in the retina, 

and if damage to the substrata has made this impossible, there 

will occur an abnormal spreading of the excitation into another 

area which has a better performance capacity. For instance, 

the excitation spreads into a field closer to the macula, which 

normally functions more efficiently than the peripheral zones. 

*i,e., monocular diplopia 
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By this process, the object is seen better, but appears to be 

displaced towards the macula. At the same time, a second 

image appears, which is correctly localized, i.e. its localization 

corresponds to the position of the object; and inasmuch as it 

depends upon the original excitation, does not completely dis- 

appear. This second image is weaker than the displaced main 

image, in accordance with the less adequate functioning of the 

area which determines it. Here again, we note the tendency of 

the organism to attain an optimal visual performance. Since the 

spread of the excitation, which makes satisfactory visual per- 

formance possible, necessarily involves the appearance of a 

double image, the organism apparently reconciles itself to the 

fact of being less disturbed by diplopia than by a more defi- 

cient vision. 

MODIFICATION AND PRESERVATION OF PERFORMANCES. 
THE RULES OF ADJUSTMENTAL SHIFT IN DEFECTS. We 
shall later have occasion to point out corresponding ex- 

amples in other fields. Surveying all the facts in question 

we are led to a statement of the following general rules: 

1. In case of impairment of a performance field, those 

performances tend to survive which are most important-. 

or necessary with regard to the functioning of the whole ) 

organism. - 
2. As long as it is possible that the needs of the total 

organism, with reference to a special performance field, 

can be fulfilled in the usual way, so long will the premor- 

bid modus operandi be maintained. If this is impossible, 

an adjustmental shift occurs, conforming in principle to 

the first rule. 

3. The organism tolerates all those disturbances in 

other fields which must necessarily result from the ad- 

justmental shift in any one field. Here again the principle 

is valid, that the whole organism is less handicapped by 

these disturbances than it would be by the original im- 
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pairment in the field which is now modified in its function. 

4. Finally, we must call attention to a particularly 

important factor. The shift occurs suddenly. It is not a 

result of training, and it happens without the knowledge 

of the patient. 

This last fact confronts us again very clearly in in- 

stances of lesion of the calcarine area. It is impossible 

to determine, with certainty, at what moment the above 

modification occurs in these cases. We have no definite 

information as to how, in the initial state of disturbance, 

the patient really sees things. But from all indications, the 

modification is to be found at the time the patient is 

again using his visual apparatus effectively. In any event, 

it is not the result of training, as the fact of its occur- 

rence without the knowledge of the patient proves. As 

Fuchs *° has shown, the patient may, in a special test situ- 

ation, intentionally look past one side of the object (i.e. 

the mentioned eye dislocation) because he experiences 

subjectively that he now sees better—without knowing 

the reason why. We must leave open the question of 

whether or not this intentional “looking past” occurs only 

in the experimental situation. In ordinary life, whenever 

he “looks at an object,” the eyes assume the mentioned 

displacement, without the patient being at all aware of 

the fact. 

If we conclude from these data the general rule that 

the organism tends toward an optimal performance, we 

may be met with the following objection: Is not the eye 

displacement (i.e. the adjustmental shift) of the hemian- 

opic patient a pathological phenomenon from which we 

have no right to conclude that a normal organism is gov- 

erned by the same tendency? To this we offer the answer, 

that the behavior of the hemianopic is in principle not 

different from that of a normal person. To appreciate 
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this fact clearly, we must observe more carefully the 

change which the adjustmental shift produces. A more 

detailed discussion of this matter is justified because these 

statements have an important bearing on the problem of 

localization. 

After the adjustment, only those stimuli are available for the 

visual field which are registered on one half of the retina. It 

is usually accepted that, in normal conditions where the for- 

mation of the visual field is determined by the functioning of 

the whole retina, each part of the retina serves a specific opera- 

tion in respect to visual acuity, color and space perception. 

Such conditions do not apply to our case. A region of the ret- 

ina, which, in relation to the center of clearest vision (the 

anatomical macula), is located relatively peripherally, now 

assumes the role of that center. A new region of best vision, a 

new fovea, a so-called “pseudo-fovea,’ has developed. But 

with this alteration, the function of every point on the retina 

must likewise have undergone transformation. Centrally lo- 

cated areas are now hypo-functioning, or, to express it other- 

wise, they now function as peripheral zones normally do. 

Fuchs’ accurate investigation of visual acuity in such cases has 

shown that it decreases from the new center towards both 

sides—the decrease involving even the anatomical macula. It 

has been shown that, in visual acuity, the new point of clearest 

vision, the pseudo-fovea, may surpass the anatomical fovea by 

1%, 4% or even 14. Concomitantly, with this displacement of 

the point of clearest vision towards the functionally intact 

part * of the retina, the functioning of all the other retinal 

points is modified, not only in visual acuity with respect to 

black and white, but also to colors and spatial values. Ordi- 

narily, the patient sees those objects, which are projected on 

the pseudo-fovea, as lying straight ahead, just as normal people 

see “straight ahead”’ the objects projected upon the anatomical 

fovea. In a corresponding degree, all other spatial values, de- 

*ie., the retinal area corresponding to the unimpaired area in the 
calcarina 
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termined by their position relative to the new center, must also 

have changed. In short, the functional value of every point of 

the retina has undergone a change involving, necessarily, every 

point of the calcarine area. The change, however, does not pro- 

duce a new formation which is fixed once for all. The investi- 

gations of Fuchs have shown that the position of the center of 

acuity, the pseudo-fovea, varies (and with it, the properties of 

each part of the retina) according to the particular visual 

object which confronts the patient. Comparing these findings 

with those in normal people, we discover that even in the latter 

case there is no constant relationship between a particular part 

of the retina and a particular function, but that the contribu- 

tion of any part of the retina to the total performance changes 

according to the task with which the organism is confronted, 

and according to the kind of adjustment which a specific situ- 

ation requires. This holds, for example, for visual acuity in 

any one part of the retina. The acuity in each point varies 

with the functional significance of the contribution which that 

point makes toward an adequate perception of the object. Ac- 

cording to Gelb’s findings,** visual acuity of any point of the 

retina is determined by its participation in the configurational 

process, corresponding to a definite object. It depends on the 

pattern of excitation of the entire retina, and on the general 

attitude of the organism toward the object. Analogous condi- 

tions prevail for other performances of the retina. According 

to observations made by Jaensch,*® also in normals, the 

“straight ahead” experience is not invariably associated with 

stimulation of the macula, even though it usually occurs under 

these conditions. When attention is concentrated on an object 

registered on the periphery there may be some uncertainty as 

to whether the peripheral object is not regarded directly, i.e. 

whether the observer does not see it straight ahead. Unques- 

tionably, localization of an object as “straight ahead” is usually 

determined through excitation of the macula, but even nor- 

mally it is not necessarily bound to that excitation. Fuchs has 

emphasized that evidently this relation is not even essential. 
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The essential condition for experiencing something straight 

ahead is that it appear in the center of the visual field. As ex- 

periments by Jaensch show, the visual field, even in normal 

people varies in accordance with the attitude of individual 

toward the object. If, for any reason, an object which is reg- 

istered on the periphery assumes greater importance for us, 

this peripheral point becomes the center of the visual field and 

gains certain properties which under other conditions would 

belong to objects focused upon the fovea: such, for instance, 

as the experiences of being “straight ahead,” “directly re- 

garded,” “distinctness,” etc. Observations on patients with 

operated strabism °° show, among other things, that spatial 

values do not depend absolutely upon the excitation of definite 

retinal points. Such investigations also show that the shift of 

spatial values after the operation does not occur as a result of 

training, but suddenly. 

Thus, the change in function of individual points in 

the calcarine region, which at first seems so striking in the 

hemianopic, fits completely within the frame of normal — 

occurrences. The coming-to-terms with visual stimuli, by 

the hemianopic, is not fundamentally different from that 

of normals. If, in hemianopsia, one calcarine area is still 

capable of responding to external stimuli in such a way 

that a complete visual field is formed, then we are merely 

dealing with a specially striking instance of normal 

function. 

ENERGY AND PERFORMANCE. Finally, there is the ques- 

tion of the dependency of performance upon the available 

energy. Before presenting the facts, let us introduce the 

problem with a few brief remarks about the source of 

this energy. It must be remembered that external stimuli 

not only initiate the process in the nervous system, but 

also represent sources of energy. This is true, not only 

of the stimulus which evokes the most prominent reaction, 
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but for the host of manifold stimuli which are continu- 

ously impinging upon the organism. Besides the external 

stimuli, those which affect the nervous system from 

within, play a considerable part. I should like to point out 

especially that the connection between the nervous sys- 

tem and the rest of the body is not to be ignored. We 

must not overlook the fact that the whole organism pre- 

sents one unit, in which the nervous system, if considered 

by itself, is only an artificially isolated part. Inasmuch as 

the nervous system im vivo is an integral part of the or- 

ganism, its sources of energy must be the same as those 

which sustain the activity of the whole organism. In carry- 

ing on this function, individual organs (e.g. the ductless 

glands) have a specific significance. In order to appreci- 

ate the range of the nervous system’s functions, we must 

take into account its special relation to the general sources 

of energy, such as the nutritional factor the oxygen con- 

tent of the blood, etc. Only in this way can we hope to un- 

derstand the characteristics of the symptomatology in a 

given case. The symptom analysis suggests a few con- 

clusions: 

The available energy supply is constant, within certain 

limits. If one particular performance requires especially 

great energy expenditure, some other performance suffers 

thereby. 

Relevant to this, I should like to point out certain facts 

to which I called attention years ago while I was trying 

to obtain an understanding of hallucinatory phenomena.” 

At that time I remarked upon the antagonistic character 

of the energy distribution between sensory and thought 

performances, which manifests itself in the reduced vivid- 
ness of our sensory experiences and in our inattentiveness 

to them during the thought process. A similar antagonism 

exists between motor and sensory phenomena, between 
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verbal and non-verbal performances, and so on. In these, 

weakened because the available energy is being used to 

and similar cases, we can assume that one performance | 

maintain activity in that mechanism upon which the other_ 

performance depends. This becomes particularly evident 

in pathological conditions. It can readily be assumed that 

a brain lesion will impede the functioning. Expressed in 

terms of energy, this means that special energies will 

become necessary to maintain a function. This assump- 

tion is founded upon the observed fact that patients fail 

in those performances, which they otherwise can accom- 

plish, when performances involving an injured area are 

simultaneously required of them. If we ask an aphasic 

patient to read aloud, he may not be able to understand 

what he reads, because of the impediment of the speech 

activity. The energy is exhausted in coping with this 

impediment. But if he reads silently, he may be able to 

read with full understanding. This dependence of per- 

formance on the available energy may manifest itself in 

a phenomenon which is, at first, rather surprising: fre- 

quently, patients who suffer complete destruction of a 

field essential to a certain performance, may on the whole 

be less afflicted than those who suffer only partial destruc-— 

tion. A patient with hemiamblyopia (a less intensive in- 
jury of one calcarine area) is, to a certain extent, actually 

more disturbed in his vision than a patient with a total 

destruction of this area. In terms of energy this is easily 

explainable: The organism tends to function in the accus- 

tomed manner, as long as an at least moderately effective 

performance can be achieved in this way. This is true 

in minor calcarine lesion, where the afflicted area re- 

mains in use. Under these conditions, the energy distribu- 

tion is the same as before. Because of this damage to 

the area, poor vision results. If, on the other hand, one 

_, \ 

| 
| 
| 

J 
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,of the calcarine areas is completely destroyed the total 

/amount of energy at the disposal of both calcarinae flows 

\into the one which is intact. The flow into the destroyed 

region is, so to speak, blocked. The high energy charge 

of the intact side effects a shift of the entire brain activ- 

ity, so that actually a more efficient result is obtained, at 

least as far as vision is concerned. 

Poetzl ** offers a particularly instructive example of the dif- 

ference in shift of energy—the difference depending on whether 

a field is still functioning to some extent, or not at all. The 

patient in question was suffering from complete word deafness, 

subsequent to disappearance of initial disturbances. After a 

certain time he began to comprehend some words to the extent 

of being able to repeat them. Concomitant with improvement 

of the word deafness, his ‘‘inner speech” appeared to undergo 

a deterioration which manifested itself in paraphasia during 

spontaneous speech and reading, in his failure to understand 

what he had read, and in a grave inability to find words. 

When later, due to a new lesion, the word deafness again be- 

came total, this inner speech improved. Thus, we see demon- 

strated a clear antagonism between two speech performances. 

As long as the word deafness was complete, the total energy 

could be placed at the disposal of the apparatus of inner 

speech, as was evidenced in the good performances with this 

respect. But as soon as the return of function in the region of 

“word deafness” demanded a particularly strong energy sup- 

ply, the substratum of inner speech, now supplied with a 

smaller quantity of energy, decreased in function, as the ac- 

companying disturbance of inner speech indicated. Poetzl talks 

of a total capacity of the activating energies which are “‘dis- 

tributed among the two spheres of the outer and the inner 

world. The energies which turn outward, becoming effective in 

speech comprehension, predominate over those involved in 

inner speech. Therefore, if the region of word deafness is re- 

stored to a certain extent, as soon as stimuli from the environ- 
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ment can become effective at all, any additional helpful im- 

petus from these activating energies is turned more into this 

channel, thereby being withdrawn from inner speech, which on 

this account is impaired.” If now, the possibility of the envi- 

ronmental influence on language is again eliminated, inner 

speech can be restored, because the activating energies are all 

turned towards it. 

This aspect of differential energy distribution must be 

taken into full consideration in every symptom analysis. 

The quantity of available energy depends essentially | 

on the total condition, not only of the brain, or of the 

state of nutrition of the brain, etc., but also of the entire_ 

body. Thus, it becomes intelligible why the patient’s per- 

formance will vary in accordance with his well-being, 

degree of fatigue, etc. 

REFERENCE OF SYMPTOMS AND PERFORMANCES TO THE 

WHOLE OF THE ORGANISM. IS THE ORGANISM A WHOLE, 

AND IF SO, HOW CAN WE RECOGNIZE IT AS SUCH? Analysis 

of the phenomena resulting from cortical lesion has re- 

vealed to us a number of general laws governing the life 

of the organism. Ever and again, the principle of the 

close relationship of the individual phenomenon to the 

“whole” of the organism forces itself upon us. Subsequent 

considerations will show us that this relationship holds 

equally well for those performances or symptoms due to 

injuries to other organs of the body. We should like to 

stress the fact that the relationship is not at all confined 

to the phenomena resulting from the function of the 

cerebral cortex. 

But what do we really mean by this word “whole,” that 

we were careful to place in quotation marks? As long 

as we confine ourselves to a statement of general rules 

regarding the part-whole-relationship, we can leave the 

question of the essential nature of the whole untouched. 
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But if we wish to understand an individual performance 

(this i is no longer permissible. If we say that the organism 

i 

{ 

tends to modify itself, in spite of the defect, in such a 

way that those performances which are most important 

for it are made possible, we are positing certain essen- 

tial characteristics of the organism, without offering any 

explanation for the way in which this knowledge has been 

jobtained. Thus, for example, we say that a particular 

form of vision, or some similar activity, characterizes the 

organism concerned.(This procedure is appropriate, be- 
cause only in this way can we attain knowledge of the 

general rules of holistic and organismic processes) Yet 

this remains insufficients, The procedure is always exposed 

to a certain sbeptiniste regarding these rules. Above all, 

it is inadequate for an understanding of an individual 

response, primarily because it is doubtful whether the 

characteristics we have assumed are in fact “genuine” 

properties of the organism concerned. In fact, each single 

performance which we observe introduces anew the ques- 

4 tion of whether we are dealing with a phenomenon which 

is really equivalent to an essential characteristic of the 

organism. pp T 
In order to answer this question we must truly know 

the organism. There can be no doubt that this knowledge 

is attainable only through the scientific or analytic, 

“anatomizing” method, that only the empirical data ob- 

tained thereby can be considered.* To be sure, this 

analysis may take any one of several forms. It may bring 

into focus the morphological and physiological organiza- 

tion, or the physical and chemical composition, or the 

so-called somatic and mental phenomena, and so on. Of 

* Whenever the term analytic henceforth occurs we intend the signifi- 
cation: anatomizing or dissecting. 
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course, we cannot simply survey this manifold material 

and see what sort of a picture of the organism will emerge 

therefrom. We have to deal first with the more funda- 

mental question of whether, and to what extent, the ma- 

terial yielded by analysis is at all suitable to provide 

a picture of the organism. We are concerned with the 

question of what light this material throws upon the per- 

formances of the organism; whether or not it impels us 

to regard the organism as a whole, and if so, how we 

arrive at a conception of the “whole,” as represented in 

this organism. For this purpose it is immaterial which 

sort of facts we take as our point of departure {We will 

connect our discussion with that material which is em- 

bodied in the theory of the so-called reflexes And this 

will be done because such data seem best fitted to deal 

with the methodological approach leading to an under- 

standing of the organism. 
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CHAP aE WO 

THE ORGANISM VIEWED IN THE LIGHT OF RESULTS OB- 

TAINED THROUGH ATOMISTIC MretHop. THE THEORY 

OF REFLEX-STRUCTURE OF THE ORGANISM 

According to the view underlying the reflex theory, the 

organism represents a bun of -isolable mechanisms 

which are constant in structure, and which respond, in a 
constant way, to events in the environment (stimuli). 

These résponses are usually understood as depending 

upon the existence of a more or less differentiated nervous 

apparatus. This is the view held, not only of the nervous 

system, but also of all phenomena. For example, even 

chemical processes are considered as related to the activ- 

ity of very definite mechanisms. From this point of view 

the influences to which the organism is exposed represent | / 

the(sum} of the stimuli to which it reacts in a regular, ¥ 

manner. The aim of research, according to this concep- 

tion, is to dissect the behavior of the organism in order 

to discover those “part processes” which can be consid- 

ered as governed by mechanistic laws, and as unambigu- 

ous, elementary reactions to definite stimuli. To work 
out these Jaws exactly, one exposes the organism to single 

stimuli, using various means to control conditions so that 

the reaction, which corresponds to that particular stim- 

ulus, may occur in almost complete isolation. Ideally this 

principle can only be realized by segregating from the 

whole that part of the organism which is under investi- 

gation. Therefore, for those who adopt this standpoint, 

“analytical” experimentation has become the ideal foun- 

dation of knowledge. When such a procedure cannot be 
67 
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used, the attempt is made to arrange conditions so that 

one stimulated part of the organism is relatively isolated, 

for example, one sector of the nervous system in relative 

isolation from the rest. To this isolating technique, we 

owe our knowledge of reflexes, of the difference bet between 

sensory and motor activity, and of the so-called ‘“agonis- 

| tic” and ‘ ‘antagonistic” processes. To it we owe, further- 
LH 

Tore. much information about the vegetative system, 

such as the specific réle played by the vagus and sympa- 

thetic system, the specific effects of the ductless glands, 

and other humors of the body, etc. 

THE OBSERVABLE PHENOMENA DO NOT CORRESPOND 
TO THE DEFINITION OF REFLEXES 

INDIVIDUALLY DISPARATE MECHANISMS AS ALLEGED CON- 

STITUENTS OF BEHAVIOR. Since the premise is made that 

the organism consists of separate mechanisms, it matters 

little, for this doctrine, whether these parts function in 

isolation or not.(Concerted functioning, involving recipro- 

cal facilitation or inhibition of the effects of a single 
apparatus, merely produces an effect which is more com- 

plicated and less easily analyzed with regard to the sig- 

nificance of the contribution made by a single mechanism 

to the total performance.) Notwithstanding this, it is as- 
sumed that the responses of the special apparatus under 

examination by the analytic method are identical with the 

reaction of this same apparatus, even when such reactions 

are occurring within the activity of the whole organism. 

The life of the organism is considered to be composed 

of these disparate mechanisms. 

By virtue of its methodological clarity, this approach 

would certainly be considered ideal, if it really made 

possible an understanding of the behavior of the organ- 

ism. Before we discuss the question of whether it does, 
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let us scrutinize the facts more ae especially those 

nervous system is based. This theory ree ae the most 

typical example of the analytic procedure outlined above. 

—DSDo the facts support the reflex-concept? (® 

4 THE FACTS: NO CONSTANCY. In the strict sense, is 

binge any such phenomenon as reflex? Although this 

may seem a strange question, it requires very serious 

consideration. /¢ is by no means as easy to establish the 

existence of constant responses to specific stimuli, as the 

reflex concept assumes. Unprejudiced observation of re- 

flexive responses to stimuli should convince us that usu- 

ally a large number of diverse reactions occur to the 

same stimulus. The “patellar reflex,” for example, has 

proved to be bigtime iy onune theL4— 
same individual. It varies, depending, among other things, 

on the position of the limb, on the behavior of the rest 

of the organism, and on whether or not attention is paid 

to it. Changes in the mode of attention will also change | 

the reflex in a particular manner, as Hoffmann and ~ 

Kretschmer* have shown. A certain kind of attention 

diminishes, another kind exaggerates, the response. Fur- 

thermore, the response appears intensified in lesions of 

the pyramidal tract. To explain all these variations, it 

was necessary to go beyond the processes in the so-called 

reflex arc, and assume that theCcourse of a reflex is influ- | _/ 

enced by other factors.) Hence one thinks that the reflex 
is normally inhibited by impulses which pass along the 

pyramidal tract, and when these inhibitions cease—in 

lesions of the pyramidal tract—the reflex becomes abnor- 

mally strong. This shows that, even under normal nga 

tions, the reflex cannot be properly understood in terms \ ~ 

of the isolated mechanism alone. oy) 

Analogous facts are found in all animal and human 
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reflex investigations. The unusually voluminous literature 

on animal reflex investigations reveals a multitude of vari- 

ations of normal reflex action, which may be briefly 

illustrated here. 

VARIATION OF REFLEXES ACCORDING TO RECEPTIVE 

FIELDS AND KINDS OF STIMULI. In the first place, it would 

ag be oversimplifying matters to assume that eliciting of the 

Py ee depends upon stimulation of one definite and con- 

_— \_stant place. Therefore, reference is usually made to a 

eo” receptive “field.” But the excitability of this field is not 

the same throughout all its parts. Moreover, the excita- 

bility is not identical at all times, under all circumstances, 

or to all stimulations. 

According to Sherrington,” the limits of the field of the 

scratch reflex in dogs, for example, can vary on different days. 

Furthermore, even though the stimulus remains the same, dif- 

ferent reactions may occur. Some of these variations may be 

due to the fact that the place of stimulation has not always 

been exactly the same; for example, if the outer side of the 

plantar of the ‘“‘spinal” monkey is tickled, we obtain a stronger 

reaction in the peronei, whereas if the inner side is tickled, 

there occurs a more pronounced reaction in the Tibialis 

anticus.* This can also be observed, occasionally, in human 

beings with spastic disturbances. However, there are some facts 

which cannot be explained in this manner. Sanders-Ezn * has 

described a group of cases which can only be understood by 

assuming that the sensory field contains various receptors 

which are related to the various reflexes. This shows that, ap- 

parently, not only the place, but also the kind of stimulus 

determines which reflex will appear. From many examples, es- 

pecially those cited by Sherrington, we know that, often, even 

apparently slight modifications of the stimulus determine 

whether or not a reflex will take place, e.g. a decerebrated cat 

will promptly swallow water placed in the pharynx, but it will 

not swallow it, if a small amount of alcohol is added. This 
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small modification of the stimulus produces an entirely dif- 

ferent response, in the form of “wiping movements of the 

tongue.” ° The ear reflex can be elicited through fine mechani- 

cal stimuli, but not through dull pressure. The “extensor 

thrust,” according to Sherrington,® is elicited only by mild 

pressure against the sole, or removal of such pressure, but not 

by other stimulation. 

VARIATIONS ACCORDING TO HARMLESS AND HARMFUL 

STIMULI. These variations might possibly be considered 

merely the expression of different reflex responses to 

different kinds of stimulation. Aside from these variations, 

such a statement fails to explain cases where a special 

selection among the stimuli, leading to the response, takes 

place. 

For example, the flexor reflex in the dog can be elicited 

through pricking, heat, pinching, and chemical stimulation, but 

not through touch and simple pressure. This means a differen- 

tiation between a more “neutral” and a more “unpleasant” 

character of a stimulus. Therefore, one can classify stimuli into 

“harmful” and ‘harmless,’ and assume that the effect will 

vary according to the harmfulness or harmlessness. Sherring- 

ton was the first to State this important fact. As a means-of 

explanation, he has assumed special “nociceptors,” an explana- 

tion, however, which is not very satisfactory. In any event, a 

hypothesis is thereby introduced which cannot be reconciled 

with the view that the,reflex is a simple connection between | 

specific stimulus and a definite réaction.) It demands a pre- 
established value scale, especially in view of the further fact 

that the nociform reflexes prevail on simultaneous provocation 

of other reflexes. The problem becomes still more complicated 

when we note that, under certain conditions, this scale can be 

reversed. In man, even in the face of pain and injury, no avoid- 

ance-reflex will appear, if the subject needs to obtain informa- 

tion regarding the nature of the stimulus, 
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VARIATION ACCORDING TO STIMULUS-INTENSITY. 

Whether or not a reflex occurs, seems, therefore, to de- 

pend partly on the “value” of the stimulus—on its func- 

tional significance for the whole organism. As Baglioni? 
as pointed out, there is a similar situation in the case 

where two reflexes are simultaneously stimulated, but 

only one is realized. The attempt to explain this phenom- 

enon, as the mere effect of the greater intensity of one 

stimulus, is not at all successful. 

Luchsinger ®* has shown that simply by touching the skin, 

one can inhibit the intensive rhythmical bodily movements 

which are found in the “spinal” snake. The explanation cer- 

tainly does not lie in the strength of the stimulus. But if we 

seek the explanation in the comparative strength of the two 

reflexes, we are only saying that one reflex predominates in 

its effect, and the question still remains “why?” Thus, Weiz- 

saecker ° says: “In no sense is it possible to establish a gener- 

ally valid rule for predicting which stimulus or which reflex 

will prevail.” I would like to add that such a pronouncement 

is true only when phenomena which arise from parts in iso- 

lation are considered. 

it ~ Particular difficulties arise when the reversal of a response 

Lo one and the same stimulus appears. These phenomena prob- 

ably first became known through the observations made by 

Uexkuell *° and Jordan *! in vertebrates. If, according to the 

procedure of Uexkuell, one arm of the ophiuroid starfish is iso- 

lated, so that there remains only its connection with the cen- 

tral nervous ring, we obtain a bending movement of the arm 

towards the stimulated side. This occurs, provided the arm is 

resting horizontally so that both sides are in a state of equal 

tension. But if we suspend the arm at the raw or cut end, so 

that it hangs down, and thereby one side is stretched more 

than the other, then we usually obtain a bending towards the 

side which is stretched, irrespective of which side is stimulated. 

We thus have a reversed effect. The fact that apparently slight 
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variations in the stimulus intensity can lead to a reversed re- 

action, is confirmed by many experiments. Sherrington and 

Sowton !* have shown that an ipsilateral extensor reflex ap- 

pears in place of the flexor reflex, if one applies weak galvanic 

or slowly increasing stimuli. Beritoff +* was able to produce re- 

versal through slight changes in stimulus intensity. 

Sy VARIATION ACCORDING TO POSTURAL FACTORS. THE SO- 

CALLED “REFLEX REVERSAL.” Likewise, change in position 

of the limb in which the reflex occurs may lead to re- 

versal of movements. In the usual experiment with a 

flexed leg, one obtains an extension of the crossed leg 

when the sole of the other foot is stimulated. If the 

crossed leg is passively extended, one obtains a flexion. 

On the basis of such findings, Magnus** spoke of a 

position factor. According to his investigations, tactile 

and other stimuli (e.g. changes of the position of other 

limbs) also produce reversal of a reflex. We know, fur- 

thermore, that poisons may reverse the reflex effect, e.g. 

Strychnine (Sherrington). Fatigue produces similar re- 

sults: A reflex effect may revert to its opposite through 

frequent Ge. existence of one reflex influ- A 

ences the course of others in various ways, not infre- 

quently by inducing its opposite, A weak flexion reflex | 

inhibited by the contralateral reflex. But if it is strong, 

the contralateral will facilitate it. 

\) REFLEXES AND TOTAL CONDITION. It is, furthermore, 

remarkable that reflexes can turn out very differently, 

depending on whether we are dealing with ‘‘decerebrated” 

or “spinal” animals, and finally that the outcome depends 

~on the total condition, on the “general mood,” on the 

“mental set” of the animal. The latter is particularly 

well known in regard to the reflex investigations in human 

beings. In the Babinski phenomenon in man we have 

__— 

i 
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one of the best instances of “reflex reversal.’”” When the 

sole is stimulated in such cases, we do not observe the 

“normal” plantar flexion of the toes, but a dorsal flexion, 

in particular, one of the large toe. To be sure, we find 

this phenomenon only under pathological conditions—but 

they are certainly not more pathological than the dissec- 

tion of the spinal cord in an animal. Today, we also know 

that injuries in animals (primates) lead to the same 

reflex reversal, when the sole is stimulated (Fulton and 

Haller). But alluding to a pathological causation is in 
no way-an-explanation. Actually, entirely different factors 

have been suggested in explanation—for example, the 

loss of inhibition—and we shall have to discuss whether 

this is justified. 

The equivocal relationship between stimulus and response, 

which we have referred to, is especially pronounced in the field 

of the vegetative nervous system. Only in very special circum- 

stances, under the most complete isolation of one part, do we 

obtain constant responses to one specific stimulus. There are 

available such a multitude of examples in this connection, that 

it is almost impossible to survey them.'® 17 Let us mention only 

a few instances. 

We know that the separation of autonomically innervated 

organs from the central nervous system, i.e. from the respec- 

tive ganglia, leads to a change, particularly to an increased 

Tesponse to the same stimulus. When the dilator pupillae is 

separated from the cervical ganglion, it responds to adrenalin 

with stronger dilatation than normally. (Lewandowski.) Re- 

moval of the ganglion ciliare causes changes in the form and 

reaction of the pupil, on the operated side. (Anderson.) When 

the vagus has been cut through an increased responsiveness of 

the heart to acetylcholine results. (Ogir.) There are many 

more examples. A change in the effect of the stimulus, however, 

results not only when the relationship to the central organ is 

modified, but also when the relationship to any of the other 



THE OBSERVABLE PHENOMENA 75 

processes in the organism is changed. Thus, the reaction is de- 

termined by the condition of the reacting organ. When the 

cardia is open, stimulation of the vagus causes contraction; 

when closed, relaxation. (Langley.) The pregnant uterus reacts 

to hypophysin in a manner opposite to that of the non-preg- 

nant. (Langley and Anderson.) Stimulation of the sympathicus 

increases the tonus of the stomach when the muscle is relaxed; 

reduces it when it is contracted. The stimulation of the heart, 

of the bladder, etc., with adrenalin, shows similar phenomena. 

VARIATION ACCORDING TO HUMORAL CONDITIONS. VAGUS 

AND SYMPATHICUS. These variations of the stimulus effect 

are found to depend not only on the morphological con- 

dition of the reacting organ, but also on the humoral 

condition. Today, we may assume that the effect of the 

stimulation of the sympathicus or vagus on the reacting 

organ comes about by way of humoral processes which 

take place at_the periphery during the excitation. This 

may be regarded as a chemical transmission substance, 

possibly a vagus or sympathicus substance, or as meta- 

bolic products of the physiological activity of the organs 

themselves, e.g. the heart. 

F. R. Kraus and S. G. Zondek interpret the influence of the 

sympathicus, or vagus, as due to the transmission of calium 

or calcium to the cell wall membrane. Thus, we can under- 

stand that humoral conditions cause changes of the response 

similar to morphological ones. Even a previous exposure to the 

same drug has analogous results. Stimulation with adrenalin in- 

fluences the end organ, so that further stimulation with adrena- 

lin may reverse the first action of the drug. After preparatory 

treatment of one organ, e.g. the heart of a frog with acetyl- 

cholin (which is equivalent to the parasympathetic “transmis- 

sion substance’’), adrenalin acts like the parasympathetic sub- 

stance. (Pick and Kolm.) The parasympathetic end organ now 

responds to the sympathetic substance, adrenalin. It seems 
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that the stimulation of an end organ also makes it sensitive to 

non-specific drugs, even to such which otherwise would have 

had the opposite effect. Pick and Kolm term this a displace- 

ment of the stimulus effect towards the locus of higher excita- 

bility. Yet it is not a simple displacement, but rather a reversal 

of the stimulus effect. At best, one could talk of a qualitative 

displacement. 

4 DRUGS AND HORMONES. In the same way, we may un- 

' derstand the facts in those cases of “aorta insufficiency,” 

where calcium, which normally slows down the pulse, 

now accelerates it. The explanation, according to Fried- 

rich Kraus, is that this pathology involves increased ex- 

citability of the sympathicus. 

Pilocarpin is an even better example than adrenalin of the 

variability of effects of the same drug under different circum- 

stances. While pilocarpin is usually a vagus stimulant, it can 

also act as a stimulant for the sympathicus, as Schilf, in par- 

ticular, has pointed out. Ergotoxin, which usually increases 

blood pressure, produces a reduction of blood pressure, if treat- 

ment with sufficient quantities of the same drug has preceded; 

in this case, stimulation of the sympathicus also reduces blood 

pressure. Following previous treatment with nicotin, stimula- 

tion of the vagus produces acceleration of the heartbeat. 

The stimulation appears still more complicated, almost con- 

fused, if we take into account all the other humoral factors 

which influence the excitability of one or another division of 

the autonomic system. There are innumerable experiments il- 

lustrating this point. It is quite impossible to deal with them 

here; we can only refer to the main factors which bear upon 

the question. Besides the “local hormones” (Bruecke), which 

seem to be effective only near their place of origin at the nerve, 

we must consider the multitude of “distant hormones,” of 

which adrenalin is a particularly good example. Furthermore, 

we must consider the products of internal secretion of various 
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glands and the humors of many, possibly all organs. Hy- 

pophysin, like thyroxin, is said to sensitize the organism for 

the effect of adrenalin. On the other hand, the effect of ad- 

renalin can be inhibited through extracts from the liver, lungs, 

kidneys, thymus, etc. Albumins produced in the body, deriva- 

tives of albumin, as, for instance, the lipoids, are of the great- 

est importance for excitability. According to Dresel and Stern- 

heimer, the latter plays a fundamental rdle in the functioning 

of the autonomic end organs. The mixture cholesterol-lecithin, 

in the cell wall membrane, seems to be of great importance. 

We know what significance cholesteremia has for “essential 

hypertension.” It has been further shown, that the sensitizing 

action of adrenalin in cholesteremia depends upon a reaction 

which occurs only in a neutral or an acid medium. 

This leads us, finally, to recognize the important influence 

which the ionic state has on the functioning of the autonomic 

and sympathetic systems. But the ionic state itself only rep- 

resents one aspect amongst many which determine the reaction. 

According to Friedrich Kraus and S. G. Zondek, the proper 

functioning depends on the establishment of a definite equilib- 

rium between the electrolyte and colloidal particles. Also, the 

cell wall potential, which influences the colloidal state of the 

cells, which in turn is so important for their activity, is, ac- 

cording to these investigators, dependent upon a great number 

of factors: on the cell membrane, the salt-electrolyte, the hor- 

mones, poisons, etc., and lastly, on the vegetative nervous 

system. 

GENERAL INTERACTION. REFLEX AND RETRO-ACTION OF 

PERIPHERY UPON NERVOUS CENTER, AND VICE VERSA. 

Finally, the facts compel us to acknowledge that all the 

numerous factors which have been isolated are really in- 

fluencing each other. The more many-sided the investiga- 

tions are, the more they show the manifold interrelation _ 

of a multitude of factors influencing the life process. O Of 

all these factors I wish to emphasize only the e influence o of 
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\ the peripheral processes on the function of the central 

ervous system. By stressing this influence, we close the 

circle of our discussion. 

We started by a consideration of the dependency of the 

—? peripheral processes upon the function of central apparatus, ee 

~ and now we have to recognize the converse influence. We know 

that this influence occurs, partly through afferent nerve action, 

for example, the regulation of breathing, and partly, it takes a 

physical form, as in the regulation of temperature, or it may 

be of a chemical nature, playing an important rdle in circula- 

tion, respiration, and metabolic processes. 

We must further insist upon the relationship between vege- 

tative and spino-cerebral processes, especially, the psychic 

processes. As Bruecke has particularly emphasized, probably 

all tissues of our body, not only the so-called viscera, are under 

the influence of the vegetative system. We know this to be true 

with regard to muscle tonus, muscle metabolism, and also with 

regard to the sense receptors. When the vegetative system is 

influenced by drugs, changes are found in the chronaxie of the 

peripheral sense-organs. (Foerster, Altenburger and Kroll) 

Similar conditions were revealed in changes of the water 

metabolism and regulation of body temperature. (Achelis) 

The spino-cerebral system is probably influenced by processes 

in the vegetative system, just as they, in turn, influence the 

latter. After transsection of the vagus, or the cervical sym- 

pathicus, changes have been noticed in the cortical fields. 

(Lapicque) Conversely, in cases of cortical lesions—as the 

experiences with brain-lesions during the World War very 

clearly showed—changes in blood pressure, pulse rate, trophic 

activity, blood picture, innervation of the pupils, and so on, 

can be observed. 

Finally, recent research has disclosed an extraordinary num- 

» ber of facts which demonstrate a far-reaching interaction be- _ 

tween vegetative and mental processes. It must be stressed that 

such a relationship holds not only for emotional processes, but 
Bi also for eesogy perception. Even “Onan ‘mental 
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performances in general, more and more shows its dependency 

upon the autonomic nervous system. In this connection we 

should mention the investigations of W. R. Hess regarding the 

influence of the vegetative nervous system on~ waking and 

sleeping. 

CRITIQUE OF REFLEX CONCEPT 

THE SO-CALLED INHIBITION, SHUNTING, ETC. I have 

made this survey of the various factors which, along with 

the external individual stimulus, determine the reaction, 

because practically nowhere outside this carefully inves- 

tigated field is it so evident how impossible it is to at- 

tempt the isolation of a single factor, and to consider it 

the sole determinant for the effect of a stimulus. On the 

basis of this material, it really seems beyond discussion ~ 

that: Practically nowhere can a simple stimulus response 

relationship, corresponding to the strict reflex concept, 

be directly observed. Such a claim could be defended 

only if one construes the reflex as an abstraction from 

very involved facts. 

If one regards the responses to a given stimulus with- 

out bias, one can distinguish between two essentially 

different types of reaction: 

1. So-called constant reactions. — ] 

2. Reactions differing in strength, which may change 

qualitatively, even to the extent of the appearance of the 

opposite reaction. If we investigate in what ways the situ- 

ations differ, wherein the constant and the-variable re- ‘ WA 

actions occur, we find: The constant reactions require (a) — 

strict isolation of the stimulate and the Teac part 
from the rest of the organism, (b) provision for a suffi- 

cient interval between the various individual reactions, 

i.e. an isolation regarding time (cf. our discussion on 

adequate time, page 108). Variable responses occur, if 

0-7 
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such an isolation does not take place, i.e. if we observe 

the reactions in the more “natural situation” of the 

organism. (The customary method attempts to reduce 

variable to constant reactions, seeing, in the latter, the 

basic ones, and regarding the former as modifications‘) 

This tendency is understandable as a very natural desire 

to deal with constant factors. The supposedly greater 

simplicity of constant reactions lends itself as a starting 

point for a theory, in that the variable responses can 

then be understood as complexes derived from the more 

simple and constant ones. However, there is no question 

but that the so-called variable processes are, in reality, no 

less constant, if one takes into consideration all their 

| causal conditions. Concerning the question of simplicity 

and complexity, and whether the complex can be deduced 

from the simple, we shall see, in our later discussion, that 

~the converse view is probably nearer the truth. But for 

the time being, we want to leave this point aside. 

Let us consider how the variety of reactions is explained 

on the basis of the reflex concept. The “modifications” 

are usually reduced to various factors, such as inhibition, 

facilitation, neural switching or shunting of different 

kinds, influence through peripheral factors, such as the 

state of tension of the muscles, position, enforcement or 

diminution through other reflexes, “central” factors, and 

amongst these, particularly, psychic factors. Ever and 

again, new experimental revelations have led to addi- 

tional theoretical assumptions which usually were not 

mutually compatible, and thus necessitated further hy- 

potheses. inst this view it must be-said: 
1. There is no justification for calling one the normal 

reflex, and the others variations of it. If one does think 

this way, he does so only under the theoretical precon- 

ception which claims that a phenomenon is normal when 
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found in the artificial isolation of an analytic experiment. 

2. From whence come the inhibition, the shunting, 

switching, etc-—what directs them? This theory does not 

raise nor answer these questions, and completely over- 

looks the fact that such procedure always leads to the 

assumption of new factors, i.e. of new inhibitory mecha- 

nisms, etc., about which nothing can be said, except that 
they do inhibit, that they do shift, etc. (ie. ad hoc 

hypotheses ). 

3. The advocates of this theory further overlook the 

fact that this viewpoint is entirely negative (cf. page 175), 

and leads to an endless regressusS, a regressus which is 

usually not obvious because the isolated phenomenon 

alone is held in mind. 

4. An unbiased observation of the facts shows that 

the assumption of inhibitory and other factors cannot be 

maintained, if for no other reason than that actually one 

cannot determine which of two events is the inhibited, 

and which the ss a one. In reality there 1s always 

mental eee ane, up to now, has not been taken 

sufficiently into consideration in the discussion of re- 

flexes." ™* 

THE REVERSIBILITY OF ALL REACTIONS; EXEMPLIFICA- 

TION BY THE PHENOMENA OF TONUS. Not only does an 

effect depend on the stimulus, and on the condition of the 

receptor apparatus, but ‘‘reception” itself zs also deter- 

mined by the condition of the effector apparatus. We have 

already mentioned a number of facts pertaining to this 

point. The effect of the degree of muscular tension on 

the distribution of the excitation, can also be described 

as follows: The efficacy of the outside stimulus is, in 

part, determined by the effector itself; in other words, 

theCeffect is really caused by the effector, or rather it 
ee 
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does not depend on the stimulus alone. This fact is of 
paramount significance. Therefore, I should like to give 
further illustrations. 

Through Magnus,‘ we have learned about the so-called 

“neck reflexes,” which involve a fixed relationship be- 

tween certain postures of the head and certain postures 

of the arms and legs. This relationship is often very 

marked in certain patients. If one turns the head of 

such a patient towards the left one obtains, as in animal 

experiments, an increase of the extensor tonus in the left 

(i.e. in the homologous or “chin” arm), and an in- 

crease in the flexor tonus in the right, or opposite arm. 

This becomes apparent through an extension and abduc- 

tion of the left arm and a flexion and adduction of the 

right arm, and similarly, although less pronounced, in the 

corresponding leg. I was able to show in many observa- 

tions,’ which have been confirmed by others, that one can 

prove an influence of the posture of the extremities on the 

head-posture as well as an influence of the head-posture 

on the extremities. There exists a complete reciprocity of_ 

the influences. ———ee 
BES S 

To digress for a moment,* let it be said that if these facts 

have not as yet received general recognition, this is partly due 

to the fact that, strange as it may seem, other investigators 

have failed to follow the experimental directions contained in 

the publications of myself and others, which are indispensable 

for eliciting the phenomena, and consequently have not ob- 

tained the same results. This must be stressed, because it shows A 

how a theoretical bias can block the proper elaboration of facts. 

Because these investigators were so convinced of the reflex 

nature of the “Magnus reflexes,”’ and consequently of the non- 

reciprocal character of the relationship, they thought that my 

* This is a discussion of the pitfalls of rigid theoretical preconceptions 

in stating symptoms, and an exemplification by functional phenomena of 

the vegetative system. 
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findings represented something totally different which had 

nothing in common with the neck reflexes, and which conse- 

quently did not need to be taken into account for their evalu- 

ations. Therefore they did not even try to observe the neces- 

sary precautions in the experiments. Even if they had wanted 

to, however, they could not have done so, because the meaning 

of the experimental directions were obscured by their theoreti- 

cal bias. These directions were based on a more subtle analysis 

of the phenomena themselves, and could only be understood in 

this way. Disregard of my procedure prevented the fuller 

understanding of the phenomena themselves, and made impos- 

sible an adequate appreciation of my criticism regarding the 

reflex nature of the neck reflexes. Actually we are confronted 

with a defective empirical method here, as well as in the inter- 

pretation of the neck reflexes. A more accurate empiricism 

shows very clearly the reciprocity of the events and also dis- 

closes why, under certain circumstances, phenomena equivalent 

to “neck reflexes” appear, and why they were first discovered. 

Observability of muscular changes depends, to a certain degree, 

on their intensity. The change depends on the relationship of 

the mass of the “inducing” muscle to the mass of the “induced” 

muscle in which the abnormal tension, or movement, occurs. In 

this respect, the relation between the strength and volume of 

the neck muscles and that of the muscles of the upper extrem- 

ity was particularly favorable to produce and exhibit an influ- 

ence on the muscles of the extremity by the neck muscles. But 

it was unfavorable for manifesting the reciprocal influence. The 

neck muscles are more massive, the head is less mobile than 

the upper extremities. Therefore, especially in animals where 

one must confine oneself to the grosser phenomena, the first 

phenomenon (the “neck reflex”) was more readily observed 

than the reversed phenomenon, especially if the idea of the 

possibility of the latter had not been entertained. Thus, it was 

understandable that the “neck reflexes” were the first phenom- 

ena of this kind to claim Magnus’ attention, and it could seem 

quite conclusive, to the animal experimenter, that he was deal- 
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ing with a true “neck reflex.”’ In man, however, conditions are 

much more favorable for the observation of the opposite be- 

havior, if for no other reason than that the differentiation of 

the limbs is much finer. Thus, it was possible not only to dis- 

cover many new facts through experiments with humans, but 

also to carry the analysis of the phenomena much further, Of 

course, it was necessary at first to become somewhat emanci- 

pated from the descriptions of the animal behavior in these 

experiments, and from the theories which were drawn from 

them, and to approach the material itself without bias. Unfor- 

tunately, students have seldom followed this rule. As usual, the 

suggestiveness of animal experiments was so great that inves- 

tigators were satisfied to seek for the same phenomena in men. 

It was even thought that observed deviations from the results 

of the animal experiments should be rejected. Consequently, it 

was claimed that the “induced tonus phenomena,” which I dis- 

covered, had nothing to do with the reflexes of Magnus, this 

in spite of the fact that I was able to prove that both were 

based on the same laws, and that theC/agnus reflexes can be 

explained as a special case of the “tonus phenomena,’ under 

de finite conditions) Practically nowhere has it become so evi- 

dent as here, how completely the reflex concept can prevent 

as ae SEE 
To resume our main discussion, I wish to summarize a 

few main results of the investigations which bear upon 

our general discussion of the reflex theory. 

1. The effect does not depend only on the “stimulus” 

which is the result of change in the stimulating organ: 

the “stimulator” (the neck muscles). It also depends on 

the condition of the stimulated organ: the “‘receptor” (the 

arm muscle). 

~ 2. The relation between stimulating and stimulated 

organ is, ipso facto, seversible. In order to produce an 

effect the only prerequisite is an adequate gradient be- 

tween the two organs, in respect to strength and volume. 
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3. The “strength” of a limb, at any one time, depends 

not only on the respective posture and structure, but also 

on the condition of the rest of the organism, inasmuch 

as it co-determines the condition of the stimulated as 

well as the stimulating organ. Therefore, where the effect 

appears, it depends not only on the stimulus, but on the 

total. conditions prevailing i in the organism at that time. 

We shall subsequently return to the significance of this 

last statement. At this point, we are primarily interested 

in proving the reciprocal relation of so-called reflex phe- 

nomena. The problem of reciprocal relations confronts us 

especially in the field of the vegetative nervous system. 

Vegetative life is regarded as regulated by the antago- 

nistic effects of the vagus and the sympathicus. Each o 

these nerves is said to be excitable through specific 

stimuli, and lead, in reflex fashion, to specific perform- 

ances which are antagonistic to each other. It is said, 

moreover, that the vegetative activity of the organism 

results from these antagonistic processes. The problem of 

this antagonism will occupy us anon. Here we want to 

point out only those facts which prove that it is absurd 

fo speak of two different reflexes—actuated by the vagus 
and the sympathicus respectively—each reflex taking a 

course of its own. In this instance, we see quite clearly 

the complete reciprocity of effects which renders impos- 

sible the application of such concepts as inhibition, shunt- 

ing, etc. If one’ open mindedly surveys available material 

one does not find a single event which can be conceived 
as the univocal effect of one definite stimulus.* All such 

explanations, as those in terms of inhibition, etc., obscure 

the fact that, by introducing theoretical conceptions which 

* Cf. in connection with those phenomena, the numerous papers on 

“induced” tonus by my co-workers, myself 19 and those of Wodak and 

Fischer,2° and others, 
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have no factual support, the assumption of reflexes is 

really untenable. We shall see, later on, that such con- 

cepts are not necessary for univocal description. 

THE SO-CALLED RECIPROCITY AND SELF-REGULATORY 

CYCLE OF PROCESSES. The realization that it is factually 

impossible to reduce the processes in the organism to 

univocal relations between a single stimulus and a single 

response has prompted certain authors, with a broader 

outlook, to regard the vegetative processes as belonging 

to one great system. Kroetz” calls it “a system in 

which a continual circle of self-regulative vegetative proc- 

esses takes place.” Consistent thinking must, of necessity, 

always reach such a view, if one starts from the facts in 

““solating experiments,” and tries to understand the life 

of the organism on that basis. However, the assumption of 

circular self-regulative processes is not satisfactory, if 
one really wants to understand the events in the organism. 

How can a definite performance ever result from it? At 

best, such a dynamism would continuously transform 

_ disorder in the organism, resulting from events in the 

environment, into order Actually, authors who adhere 

strictly to the reflex theorysee the organism as merely a 

system of regulations which compensate the changes that 

arise by restoring the organism’s equilibrium According 

to this view, everything seems to be made for the preser- 

_vation of the equilibrium state of the organism. But if the 

life of the organism consisted merely of an interplay of 
elementary factors which kept each other in check, how 

could any movement, any dynamics, enter into the situ- 

. ation to give direction to behavior ?(And direction is what 

we actually find as the outstanding characteristic in the 
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FROM WHENCE COMES THE DIRECTION IN THE ACTIV- 
ITY OF THE ORGANISM? 

FROM WITHOUT? From whence does this direction 

come? With this question, we stand before the funda-_ 

mental problem of life processes. Indeed, direction is the 
essential characteristic of every vital phenomenon,_Two 

answers, different in principle, seem possible i direc- ——— ee 
tion is effected through a specific environment in which 

the organism lives, It is effected oe a certain 

determination and force e issuing from the organism itself. 

The first view seems to be the more justified one one, 

especially on the basis of accurate investigations ~ which 

have shown that the individual organism is always fitted 

into a very specific environment, and that its existence, 

in spite of all variability, hinges ultimately upon an en- 

vironment which is—adequate for it. The research of 

Uexkuell ”° is basic to this point and is so generally valid 

that it no longer meets with much opposition. In cases 

of brain injuries, our experience has everywhere shown 

the equivalent results. 

CRITICISM OF THE PURELY ENVIRONMENTAL THEORY. 
WORLD AND ENVIRONMENT (MILIEU). On the other hand, 

the fact that the organism finds itself in an ordered state 

only in certain environments, and can only live in such 

an environment, a mean that the environment 

Creates this order. This would only be possible, in general, 

if the life of every individual organism were actually 

fitted firmly into a segregated (“insulated”) part of the 

world—into its own environment—and if the rest of the 

world were nonexistent for it. In this event the problem 

of the organism would be referred to that of the environ- 

ment regarded as a definitely fixed part of its world. But 

actually the situation is not like this. Each organism lives 

a 

\ 
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_ in a world which by no means contains only such stimuli 

' as are adequate for it at lives not merely in its “own en- 

| vironment” (milieu) but in a world in which all possible 

sorts of stimuli are present and act upon it.)The organism 

|. must cope with this “quasi-negative” environment. Actu- 

ally, some sort of continuous selection among the events in 

the world takes place, namely, from that point of view 
wherein events are, or are not, pertinent to the organism. 

‘The environment of an organism is by no means some- 

\ thing definite and static, but is continuously forming com- 

mensurably with the development of the organism and its 

activity. One could say that the environment emerges 

from the world through the being or actualization of the 

organism. Stated in a less prejudiced manner, an organ- 

ism can exist only if it succeeds in finding in the world 

an adequate environment—in shaping an environment 

(for which, of course, the world must offer the oppor- 

tunity). To have an environment, always presupposes a 

given organism. How could it then be determined by the 

environment? How could it achieve order only by the 

__-environment? Of course, as soon as it has an environment, 

'\ it has order. Order is only achievable if there is the possi- 

Y | 
} 
| 

bility of obtaining an adequate environment. But the 
possibility alone is of no avail. Environment first arises 

from the world only when there is an ordered organism. 

( Therefore, the order must be determined from somewhere 

‘\ else. From where? From within the organism? We are 

ultimately referred back to the organism itself. 

The fact that the milieu is determined by the particular 

characteristics of the organism becomes especially clear 

in the diseased. For this altered organism, to whom the 

formerly normal environment has now become strange 

and disturbing, the basic prerequisite of existence is capa- 

bility to shape once again an adequate environment. We 
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have already indicated how this occurs, and shall refer 

to it anon. 

SHERRINGTON’S CONCEPT OF INTEGRATION. Our eval- 

uation of the concept of the environment, of course, 

renders dubious at the very outset all attempts to explain 

the order in the organism in terms of an effect from the 

outer world. The work of Sherrington is based on such 
an attempt. It is imperative to consider his work most 

carefully, not only because he deserves the highest esteem 

as a scholar, but also because no one else has defined 

“and employed the reflex concept as clearly as Sherrington We 

has. Nowhere else can we find such an undisputable 

starting point for our critical analysis which, above all, 

must avoid any ambiguity of concepts. We shall see 

later on that there are certain authors who, while defend- 

ing the holistic theory, would like at the same time to 

retain the reflex concept in some way. This procedure 

endangers the clarification of the entire problem\Sherring 

ton starts with the simplest reflex, where one stimulus 

causes a reaction by way of one receptor and effector, iY 

while the rest of the organism remains completely un- J 

affected He chooses this reflex for methodological reasons, 

appreciating very well that he is dealing with an abstrac- 

tion. The actual reality is, for him, the ¢anDtotal of the 
reflexes, since each single one is co-determined by the 

other reflexes. This sum represents the instrument of | Y 
order which governs ; the activity of the organism. The 

activity of the organism is guaranteed through the synergy 

of the reflexes which appears as a sum of numerous parts, 

which latter, regarded in isolation, do not exist at all, 

because they are merely abstractions. Order is established 
by the fact that this complicated reflex apparatus becomes 

active, and is kept active, through the total stimulation 
of the environment. For ae a summative concept of the 
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hole, it is a scientifically correct approach to start from 

the reflexes, and to study their changes under varying 

conditions. The laws of reciprocal inhibition, facilitation, 

shunting, etc., are genuine scientific principles by which 

order is brought to this sum. On the basis of the original 

assumption, this approach is logical. That the scientists 

who proceed in this manner fail to notice that order is not 

comprehensible on this basis, is understandable by virtue 

of the fact that they never deal, in their concrete work, 

with the organism as a whole. They are content with 

painstakingly minute and marvelously accurate detail 

work. They can be content with the results of this ap- 

proach because their interest is, and so remains, essen- 

tially in animals. But we, who are especially concerned 

with man, are impelled to comprehend the performances 

of the whole organism; thereby, the impossibility of con- 

ceiving the behavior of the organism as constituted by re- 

flexes is evident. 

IS THE DIRECTION ISSUING FROM THE ORGANISM IT- 

SELF? THE THEORY OF CO-ORDINATION CENTERS. There 

are, however, other types of quasi-holistic approach. The 

relationship between the parts and the whole is considered 

either as given in the organism itself—e.g. the various 

biological organismic theories—or it is considered adven- 

titious, as, for instance, in the form of an entelechy. We 

shall refer subsequently, to these views. Here we must 

discuss the theory of co-ordination centers, and other 

attempts to explain order. 
The theory of co-ordination centers usually postulates 

( ie centers of the nervous system, which regulate other 

‘processes. In this connection one speaks of “higher per- 

formances’’; and with this concept a genuine part-whole 

relationship within the organism is not necessarily or 

usually intended. The idea of co-ordination centers must 
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he rejected in the light of our explanations regarding the 
inutility of the concept of_inhibition. Bethe ** has made 

a thorough critical discussion of it and has refuted it. 

Through the analysis of a great number of phenomena, 

especially in the invertebrates, he arrives at the conclu- 

sion that each small part of the nervous system is at the / 

same time a primary reflex center and, with sane 

the neighboring parts, a center of co-ordination. ay 

co-ordination is located everywhere and ees 

page 1179). He rejects the assumption of co-ordination 

centers for movement by pointing out the following very 

interesting facts: in worms and myriapoda and other ani- 

mals of segmental structure, movements occur essentially 

unmodified, even when the connections between the seg- 

ments are interrupted. Each part of the transected animal 

shows the same characteristic mode of locomotion as the 

whole animal. 

THE “RESONANCE” THEORY OF WEISS. Bethe proceeds 

then to discuss the various theories which are advanced 

today for an understanding of nervous processes, and 

refutes them all. Since we agree essentially with his crit- 

icism, we need only to repeat these theories briefly. 
Schiff,?* on the basis of his experiments with transection 

of the spinal cord, recognized that function is (hot deter- 

mined by a definite anatomical connection. He assumed 

that any existing nervous tract may transmit various ex- 
citations. Therefore, “ordered” performance could only 

be explained if certain areas of the central nervous system 

were brought in tune with each other in the manner of 

resonators. In more recent years, Paul Weiss * has at- 

tempted to build up a corresponding theory on the basis 

of his brilliant transplantation experiments. He found 

that an implanted additional extremity executes exactly 

the same movements as the adjoining normal extremity 
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which is in its proper location. He concludes from this 

that the performance is the result of tuning between parts 

of the central nervous system and peripheral effectors. 

As a result of this tuning, it is assumed that each specific 

wave of excitation brings only the specific muscle group 

into action. Thus it is altogether immaterial with which 

nerve the transplanted muscle is connected, for it will 

always become excited when its characteristic form of 

excitation is emitted from the central organ. Bethe was 

correct in pointing out that this hypothesis, attractive as 

it may be, does not explain the adjustment which becomes 

necessary if the old performances are to take place in 

spite of interchange of muscles or nerves. In order to 

explain this we would have to presume a modification of 

the tune of the resonator, and by so doing we would 

be no nearer to an understanding than if we assumed 

any other form of shunting. Bethe is furthermore correct 

in his objection that this hypothesis really presupposes 

the existence of pre-formed and specific centers, from 

which the specific wave of excitation issues. It is exactly 

against such an assumption that the critique is directed, 

, _gsis cannot explain where the direction of the processes 

originates. It can only explain at best why, when one 

part is excited, other parts are also brought into play. 

But this does not carry us any further in overcoming 

the fundamental difficulties. he theory of resonance in- 

free a constancy which does_not correspond to the 

manifoldedness of the phenomena.’4) It leaves completely 

unexplained the relation of each single performance to 

the whole organism. Uexkuell, in particular, long ago 

recognized the difficulties which lie in the assumption of 

firmly established centers, and has tried to overcome it 

* See especially the experiments of S. R. Detwiler.27 
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through certain hypotheses regarding the distribution of 

the excitations. According to him,”° three factors must be 

considered as regulators in this cobain espe 

state of extension of the muscle. There is no doubt that 

a series of phenomena can well be explained by the 

postulate that the excitation flows along the more tensed 

muscle. On the other hand, it can also be readily shown, 

that this is not always necessarily the case.” In an attempt 

to.understand these deviations Uexkuell introduces a 

‘second factor: the operation of additional laws. One 

of these laws is the different effects of strong and weak 

reflexes. He found that, in the sea urchin, certain muscles 

contract under weak, but relax under strong stimulation. 

We have mentioned similar phenomena before (page 72). 

Uexkuell explains these phenomena by a shunting mech- 

anism which is brought into activity by the force of the 

stimulus. Bethe, however, refutes this view, claiming that 

we find such shunting brought about by various stimuli 

in a great variety of responses. These responses always 

indicate a dispositional change (‘“‘Umstimmung”’?) which 

cannot be explained simply by differences in strength of 

the stimulus. The reason for the shunting still remains 

completely unexplained. On the basis of our previous 

expositions, we agree fully with Bethe. 

THE THEOREM OF UEXKUELL. Finally, Uexkuell empha- 

sizes as a(third law the effect of the so-called “tonus - 

valley” (Tonustal). There is no doubt about the facts. 

Due to his astute and unbiased observation, Uexkuell 

was probably the first to find that the same stimulus can 

become effective in quite different ways and in different 

localities, and that it depends on the prevailing condition 

of the various regions concerned, where the excitation 

will, so to speak, “be caught.” If the excitation at one 

place is prevented from spreading, possibly through the 
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destruction of a part of the nervous system or through 

the artificial impediment of a movement, it spreads to 

another part, as if there were a valley into which it flows 

like a stream. 
There are a great number of examples of this process 

in the invertebrates, where up to now it has been particu- 

larly well demonstrated. But we know of it also from 

numerous instances with patients. One example may 

suffice as an illustration. If a patient with a cerebellar 

lesion is made to raise the arm of the diseased side in the 

forward direction, we find that the arm will deviate at 

the shoulder joint towards the outside. If one prevents 

this deviation by holding the arm at the shoulder joint, 

then the deviation takes place in the elbow joint. If one 

also prevents this, the deviation makes its appearance in 

the wrist joint; and finally if this is impeded, in the 

finger joint. Thus, through the proper experimental con- 

trol, one can determine at will in which part the deviation 

is to occur.”° 

Our theoretical standpoint is in agreement with Uex- 

_ kuell’s, inasmuch as he has abandoned the customary 

\ concept of excitation in the nervous system being an 

oscillatory process, and instead introduces a model of a 

| displaceable fluid. But such a concept still leaves un- 
explained how this fluid attains a definite formation, 

especially how it is dammed up in one place of the 

“tonus valley.” The idea becomes no clearer if we 

include the law of the tensed muscles and the phenomenon 

of the weak and strong reflexes. All these laws, like the 

reflex laws themselves, hold only for definite experimental 

conditions, where, through the situation created by the 

experimenter, the distribution of the excitation is deter- 

mined in various ways. They teach us nothing regarding 

the actual life process. It would again be necessary to 



THE DIRECTION OF THE ORGANISM 95 

assume new specific centers, centers of co-ordination, 

higher integrating agencies which regulate the tonus. Uex- 

kuell’s “Representanten,” which are supposed to deter- 

mine the shunting, are of this nature. But again, this 

has not carried us any further. 

BETHE’S PRINCIPLE OF GLIDING COUPLING. According 

to Bethe, the co-ordination is determined, partly by 

events which take place outside the animal, and partly 

by those which take place inside. Each situation brings 

about the appropriate co-ordination. As a prototype for 

or “gliding regulation.” He demonstrates this principle by 

the following example, which explains the co-ordinated 

operation of the parts of the hand, as depending upon the 

varying environmental conditions: 

In an artificial hand, the pull on a wire, Z, is not directly ef- 

fective upon the four levers W, ...W, which are to be 

moved, but is transmitted through the mediation of one long 

lever and two short levers. If the resistance which has to be 

overcome in order to move the levers W, . . . W4,, is equal for 

all four levers, then they all move over the same angle, if Z is 

pulled. If, however, one of the levers meets outside resistance, 

it is brought to a standstill, while the others move on until they 

are prevented from further movement, either simultaneously 

or consecutively. At this equilibrium point, a stronger pull can 

first become effective through equally increased pressure, on 

the part of all four levers, against the outside resistance. If 

the four levers, corresponding to the anatomic structure of the 

hand, are again subdivided into three parts, so that they cor- 

respond to the fingers, the hand thereby gains greater adapta- 

bility and sensitivity. If one adds a simple automatic com- 

mutator one creates a considerable capacity of the hand for 

bending in the shape of very different objects. Sometimes all 

four levers will move, sometimes only two, while the others 

remain extended, depending on the shape of the object to be 

0-8 



96 THE THEORY OF REFLEX STRUCTURE 

grasped. To set the hand going, there is only one equal and 

constant innervating impulse needed on the part of the indi- 

vidual whose arm muscles are connected with the artificial 

hand. The variety, in effect, is produced only through the con- 

ditions of outer resistance. 

Possibly the principle of “gliding coupling” is an ade- 

quate explanation for the changing muscular interplay in 

the artificial hand, in its varying environment, but it is 

hardly sufficient to explain the events in the living organ- 

ism{ After all, one could only explain in this way the vari- 

ation of the muscle play, corresponding to the variety in 

the environment, if one assumes an equally constant pull, 

one single constant impulse, as is actually the case in 

the use of the artificial hand.)But does this correspond 

to the events, when various objects are grasped by the 

natural hand? Hardly. It does not even agree with the 

facts, if one maintains that in grasping an object with 

the hand, only the general impulse of closing is sent into 

all hand muscles, and that this movement is continued 

until each finger meets with resistance. Rather, as Bethe 

has argued, “the retroaction on the central organ through 

the receptors causes the respective muscles to put on the 

brake or lock, but the impulse still remains active in the 

other muscles, until they too are locked” (22, page 1217). 

At best, however, such a sequence of events is found 

only when completely unfamiliar objects are involved, 

and then only if the intention is to grasp, but not to use, 

the object (cf. below). In such cases, one sees clearly 

how hesitantly and imperfectly the grasping takes place. 

Whenever objects are familiar (even where familiarity 

is established not through visual, but possibly only through 

touch perception), then even the first movement is not one 

of equal closure for all parts of the hand, but is graded 

in the various muscles, corresponding to the peculiarity of 
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the object. Therefore, this gradation does not take place 

in accordance with the peripheral influences, but is ‘“‘cen- 

trally” innervated. We have the “feel” of a familiar object 

even before we grasp it. 

But there_ is still another factor which speaks a gainst 

the suggestion that_ order. is brought into the movements 

thr rough the “gliding coupling.” The grasping of an object 

is “practically never an end in itself; it is usually only 

the first link in a movement of emngalacen The inner- 

vation of the separate muscles by no means takes place 

on the principle of grasping, but on the principle of 

progressive use, which in turn is directed by central 

points of view, by the “intention.”’ Under abnormal con- 
oo __—, 

ditions, we find a simple grasping, corresponding to the 

“holding” of the artificial hand, in the so-called forced 

grasping. In this case, the behavior could possibly be 

explained on the principle of the “gliding coupling.” But 

here, we are dealing with an activity divorced from the 

center, and which is, in effect, peripherally determined. 

The result is not a purposeful reaching for an object 

but a meaningless clutching, so contrary to good sense 

that the stronger the pain, i.e. the peripheral stimulus, 

the tighter the object will be held. If we are to consider 

this as the constant basic process, conditioned through 

couplings, then we need a further central regulation for 

the normal, meaningful grasping of an object. In other 

words, we still have not progressed any further. It would 

be a great injustice to Bethe, if one insinuated that he 

thought only outside influences acted as regulators. On 

the contrary, only a few lines above (22, page 1215), he, 

calls attention to the fact that co-ordination depends_ on\ 

the conditions within and without the animal. He is try 

ing to avoid the assumption of fixed centers of co-ordina- 

tion. This is why he places so much emphasis upon his 4 



98 THE THEORY OF REFLEX STRUCTURE 

principle which does not require such an assumption, at 

least not for the holding of an object. In other words, 

he wants the principle of the “gliding coupling” to be re- _ 

zarded only as an analogy. But it does not seem to us 
to be a very y suitable analogy for the understanding of 

the performances of the organism, because it does not 

contain an account of the part which the organism itself 

plays. Perhaps Bethe thinks one could correct this error 

by adding another principle. The following sentence, in 

another place (22, page 1219), seems to indicate such an 

Ney ee says, “it is hardly probable that one single, 

| basic principle will be found by which all nervous phe- 

nomena can be explained.’) Whether such a principle will 

be found at all is certainly a problem. But it seems to me 

‘() that_the living processes will become intelligible through 

\ (Cont, and ¢ and only one, basic principle. The danger in assum- 

ing ielaiaoanl principles lies in the fact that one too easily 

overlooks the faults of the original principle. This, for ex- 

ample, is the case in the theory of inhibitions, in the reflex 

hypothesis. The assumption of several principles, further- 

more, always requires a regulation—in other words, an ad- 

ditional, higher authority. Either the second principle is 

only an elaboration of the first, in which case the first be- 

comes really unnecessary, or it is in contradiction to the 

first, and then the relationship between the two must be 

J explained This again leads us to the centers of regulation, 
| which we have refuted) We shall have to deal with this 

~—problem in our discussion of antagonistic innervation. It 

is our conviction that organismic life, according to all 

Feueaiee * is governed by onlyConé principle, which man- 
ul | ifests itself in certain situations in various forms, but 

which always remains basically the same. These forms do 

, not represent the manifestations of new principles. The 

principle of the tensed muscle is, e.g. only a special case 
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of the principle of the “tonus valley.” This, in turn, is 

only a special case of our principle of equalization (cf. 

page 106), which in turn can be reduced to the principle 

of “adequate coming to terms” (cf. page 115).€The care- 

ful analysis of the special instances which have led to / 

the assumptions of various principles shows over and 

again that they are, in reality, cases in which the basic 

principle manifests itself, under the special circum- 

suey ufo BE Me BRE are 
then erroneously explained as the effect of new principles. 

This almost invariably implies the end of further analysis, 

and hinders the progress of knowledge. The principle of 

the gliding couplings seems to us well suited to construct 

artificial hands which are able to hold various objects in 

a correct way, but it does not help our understanding of 

real performances. Only the centrally directed movements 

of the arm are apt for purposeful manipulations. 

THE ELEMENTS POSITED BY THE REFLEX THEOREM CAN- 

NOT OFFER AN UNDERSTANDING OF THE ORGANISM. Our 

expositions thus far have aimed at showing that the 

ordered activity of the organism cannot be understood / 

on the basis of such elements as the reflex ietiaions ( 

furnish, and that we cannot obtain a picture of the stru 

ture of the organism on that basis. 
We had to discard, as unsuitable, the explanations of all 

the experiments in question, which were carried out to | 
adduce evidence that the performances of the organism 

are based on the interplay of individually separate phe- 

nomena. Before we discuss additional facts, which in our 

opinion will lead us to a more appropriate explanation, 

we wish to outline a preliminary sketch of our view of the 

functioning of the organism, which is essentially based 

upon facts that we have already discussed, or know from 

other sources. 
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CHAPTER THREE 

THEORETICAL REFLECTIONS ON THE FUNCTION OF THE 

Nervous SySTEM AS FOUNDATION FOR A 

THEORY OF THE ORGANISM 

THE NERVOUS SYSTEM A NETWORK. THE COURSE OF 
EXCITATION IN SUCH A SYSTEM 

The following theoretical reflection upon the function 

of the nervous system is based upon the analysis of nu- 

merous normal and pathological phenomena.” * Although 

primarily intended as a systematic explanation of the 

events in the nervous system, our conception seems suited 

for generalization, in order to arrive at a theory of the 

functioning of the whole organism. It is based on the view 

that the nervous system, not only of invertebrates, but 

also of vertebrates, including man, is a network in which 

ganglia are inserted at various places, and which is related 

to the outer-world | by means of the sense organs and the 
movable parts of the body. This network, in which the 
excitations take _ place, represents an apparatus which al- 
ways functions as a(whole))To these excitations are re- 

lated the performances of the organism, but the particu- 

lar form of this relation cannot as yet be clearly described. 

From analyses of the performances the following laws 

governing the course of excitation may be deduced. 

1. The system is never at rest, but in a continual state 

of excitation. The nervous system has often been con- 

sidered as an organ at rest, in which excitation arises only 

as a response to stimuli. This was due to the fact that 

only those phenomena which became particularly pro- 

nounced upon stimulation were considered as expressions 
103 



104 THEORETICAL REFLECTIONS 

of the processes in the nervous system. The fact that the 

nervous system is continuously under the influence of 

stimuli, is continually excited, was overlooked. It was not 

recognized that events which follow upon a definite stimu- 

lus are only an expression of a change of excitation in the 

nervous system, that they represent only a special pat- 

tern of the excitation process. This assumption of a sys- 

tem at rest was especially favored by the fact that only 

the external stimuli were considered. Too little attention 

was given to the fact that the organism is continuously 

exposed, even in the apparent absence of outward stimuli, 

to the influence of internal stimuli—influences which may 
be of highest importance for its activity, e.g. the effect 
of stimuli issuing from the blood, the importance of which 

was particularly pointed out by Graham Brown.’ Our 

view has received support by the investigation of the ac- 

tion currents of the brain, for it has been shown that even 

while the organism is not exposed to any external stimuli 

regular excitation processes occur in the brain. Stimula- 

tion appears in the curves rather as a disturbance of the 
regularity of the currents. 

If, in the following description of functional events, we 

employ terms borrowed from physics like “course of ex- 

citation,” “distribution of excitation,” “state of equilib- 

rium,” “disequilibrium,” etc., we do not wish to mply 

any statement regarding the nature of these processes. 

We merely wish to characterize the respective kind of 

dynamics involved, and this we feel justified in applying 

the same terminology whether we are dealing with physi- 

cal processes or performances. 

2. Since we are concerned with a system which always 

functions as a whole, a given stimulus must produce 

changes in the whole organism. Actually, however, effects 

by no means appear everywhere, but usually only in one 
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more or less extended area. The reason for this is as 

follows: In a system as extensive as the nervous system 

the changes in response to a stimulus do not take place 

everywhere simultaneously and to an equal degree. They 

appear earlier and with greater intensity near the point 

at which the stimulus is applied, than in regions further 

from the point of the stimulus application. I shall call 

this the “local near effect.” 

DISTRIBUTION OF EXCITATION THROUGH THE SPATIAL 

AND FUNCTIONAL ‘NEAR-EFFECT.’ We know from experi- 

mental evidence in lower animals that the intensity of 

the excitation in a nervous system, which is a network, 

decreases with the distance from the point of stimulus 

application—that the excitation process in a nervous net- 

work suffers a “decrement” (a “metabolic gradient,” cf., 

C. M. Child *). The existence of interposed ganglion cells vii 

is especial ly responsible for distribution o: of the excitation vy 

This, too, we know from experiments with lower animals. 

The destruction of ganglion cells results, experimentally, 

principally in three sequelae: 

1. In a preparation deprived of its ganglia—for exam- 

ple an aplysia, from which the central nervous system has 

been removed—stimulation results in more intense exci- 

tation. ; 

2. The preparation does not react in the normal, local- 

ized area alone, but over a wide region, with a more homo- 

geneous energy distribution. 

3. The stimulus effect is of greater duration. 

These changes in the reactions, following the elimina- 

tion of ganglion-cells, can be understood if the_ganglion 

is considered as a structural enlargement of the system o f 

junctional elements. This assumption is supported by the 

fact that the structure of the ganglion’ cells consists of 

fibrils, and that these fibrils are connected with those in 
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the general network. In this context we shall speak of 

an enlargement of the system. Because the ganglion en- 

larges the system it is, in the first place, well suited to 

effect a channeled distribution of new energy through the 

enlarged network. 

This Wider distribution of the given amount of energy 
results in reduced strength of excitation per given area. 

The strength of ‘the excitation is less than if the system 
were free of ganglia. Consequently, in a preparation con- 

taining ganglia, the strength of ee stimulus- effect is 

§weaker) On the other hand, because the ganglion is inter- 

posed between one part of the system and the remainder, 

it prevents the otherwise rapid distribution of the excita- 

tion over more distant parts of the system. In other words, 

it causes a relative limitation of the extension of the 

changes, with a markedly strong excitation in the “nearer 

| part”—and thus a more localized effect. In a preparation 

lacking ganglia the ‘radiation of the effect is greater. The 

effect is less localized. Finally, the ganglion causes a de- 

crease of the excitation at the point which was first stimu- 

lated, because at this point an equalization takes place 

between the higher excitation level and the lower excita- 

tion level in the rest of the system.) The result is the 

gradual decrease of the reaction at this point—the equali- 

zation of the excitation. Thus, on the one hand, the 

ganglion slows the flow of excitation from one part of the 
system to the whole system,’ causes, so to speak, a piling 

up in one part of the system. On the other hand, the 

ganglion reduces the increase of the excitation in this 

part of the system by enlarging it, ultimately causing a 

slow equalization of the differences in excitation. The first 

| effect induces the appearance of the decrement, the sec- 

ond reduces the effective value of the decrement, while 

i third favors the equalization of the effect at various 
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levels in the different parts of the system and thus re- 

establishes a state of equilibrium, the ‘‘average state of 

excitation.” 

THE SIGNIFICANCE OF ADEQUATE ANATOMICAL STRUC- 

TURES. The decrement effect, the “near effect,” is, how- 

ever, not only determined by the proximity of a part of 

the nervous system to the point at which the stimulus 

was applied, but also in the more or less_ greater appropri-— 

ateness of the stimulus for the various parts of the nerv- 

ous system. The latter show varying degrees of adequacy 

to the different types of stimuli, on account of the organi- 

zation of the respective organism, and on account of 

the individual differences in receptiveness towards vari- 

ous constellations of stimuli (familiar as well as un- 

familiar ones). The eye is more receptive to light rays 

than is the rest of the body, the ear is more receptive 

to sound waves, and so on. Jn a part which is especially | © oes 

adapted to receive a certain type of stimulus, this stimulus | ~ - 

will produce a greater change than in less adapted parts— 

In a part well adapted to receive a stimulus, easily re- 

corded effects occur. In other words, “‘effective” changes 

are produced; the same stimulus will not elicit a response 

in a less well adapted part, or in an inadequate part. 

There it remains “subliminal.’”’ We shall designate this 

type of effect the “functional near effect,” in contrast to 

the “local near effect.” Those parts which are better 
adapted to receive a given stimulus, which are function- 

ally homogeneous, and which therefore exhibit the “near 

effect,” must not necessarily be in local proximity, but can 

be spread over distant parts of the nervous system. An 

adequate stimulus which impinges on any point, thus can 

become effective at very different, widely separated re- 

gions, whereas other parts of greater local proximity but of 

different adequacy, remain relatively untouched. In large 
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regions of the system, which are functionally related, the 

change will not everywhere be equally strong and simul- 

taneous, but will occur sooner and more strongly in that 

part which is nearer the point of stimulation. In the case 

just mentioned, the reverse may in time become true; that 

is to say, in the nearer part, the equalization may have 

already begun, whereas in the more distant parts, the 

effect may have just started. Hence one stimulus_can_ef- 

fect p performances having temporal sequenc We can 

differentiate between near effects of varying degrees./The 

degree is determined, on the one hand, by the more or Jess 

greater local proximity to the onset of the stimulus, and 

on the other hand by the greater or lesser adequacy of 

/ the stimulus for the part of the system involved.)Parts 
_-which functionally belong together have a specific struc- 

ture acquired through specific “practice.” This structure 

favors the effect of specific stimuli which are appropriate 

/ to it: (ome performance, i.e. the normal reaction to a 

specific stimulus, is linked to the normal structure.}This is 
where the significance of the anatomic structures becomes 

evident for the distribution of the excitation in the system. 

We cannot here attempt to explain the origin of these 

structures. This question is related, on the one side, to 

the problem of the so-called origin of species, and of the 
origin of various forms of living organisms in general, and, 

on the other side, to the problem of the specific pattern 

which the organism acquires during experience. Likewise, 

we can only state that the structure of any organism is 

such that it makes possible performances which are the 

; Pa cae of the requirements of its environment. The 
_ |structure is best understood as the result of a process 
| of adaptation of the organism to the environment. The 

Thormal structure corresponds to the normal performances 
of the organism, which remain generally quite constant, 
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the regular and prompt course of which, in turn, is guar- 

anteed through the structure itself. 

THE PROCESSES IN THE ‘DISTANT PART.’ FIGURE- 

GROUND FORMATION. The pattern of the excitation which 

occurs in the system, as the result of a stimulus, cannot be 

sufficiently characterized by noting merely the state of 

excitation in the “near part.” The rest of the system, i 

“distant part,” as we shall call it, is also in a very cae 

dale OF eon 
Each movement of one part of the body is accompanied 

by a definite change in the posture of the rest of the 

body. When, in response to a stimulus, one def definite part 

of our field of f perception becomes prominent, the entire 

perceptual field changes simultaneously in support of the 

perception proper. We can conclude from these and simi- 

lar facts, which could be multiplied ad libitum(that (that simul- 

taneously with each near change, a corresponding change ea, 

aban System takes place] This change in the— 

and {is necessary, not only for The maintenance of he 

balance in the entire system, but also for the accurate 

execution of the required performances (i.e. the result 

of the processes in the “near part”; for example, were it 

not for this balancing process, we might fall, when lift- 

ing one arm sideward, etc.). A reaction at one point of 

the organism is the more accurate the more it is in con- 

figurational contrast to the rest of the organism—the 

more it stands in the “foreground” as compared to the 

“background” (which is represented by the rest of the _ 

organism). In other words, a reaction at one point of the ») y 
organism is more accurate the more precise the relation- 

ship is between the near process (‘the foreground proc- 

ess”) and the process in the rest of the system (“the | 
background process”). Whenever we analyze the struc- — 
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/ ture of acts or performances we meet this same configura- 

tion. I am therefore inclined ta_regard this configuration 

of excitation, the foreground-background relation, as the 

7 e basic form of the functioning of the nervous system. 

oe The foreground process comprises at time Trow 

areas, at other times, wide areas of the organism, depend- 

ing upon whether a greater or smaller part of the struc- 

tures of the organism is required to deal with the actual 

| task. 

_ Experience shows, particularly in patients, that the 

execution of individual performances, the formation of 

individual figure-ground processes, is evidently of vary- 

ing difficulty for the organism\The analysis of perform- 

ances, or of the degrees of disturbance in a lesion, dis- 

closes that the figure-ground formation is the more diffi- 
cult (i.e. makes the greater demands upon the nervous 

tissue), the more precisely a definitely circumscribed, uni- 

tary formation has to stand out from the ground, and the 

more isolable elements it contains in a characteristic or- 

_ ganization.SYhe difficulty varies according to its familiar- 

ity, thus depending on the tuning of the substratum 

gained through experience. In certain adjustments, namely 

in those which have been experienced frequently, the 

formation of the figure occurs more promptly, and is 

firmer. Those adjustments which have been acquired in 

childhood seem to be particularly stable. All the factors 

mentioned determine the “functional significance,” the 

“valence” of each single performance. It depends upon 

this valence, whether, in a case of impairment of function, 

one performance can be executed better than another 

performance of “higher” or “lower” valence. We conclude 

all this from exact observation as to which performances 

remain intact and which performances become disturbed 

when the function is reduced through damage of the sub- 
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stratum. In the latter cases we always see that when the 

performance capacity of a substratum is impaired the 
execution of separate actions suffers first and foremost, 

while the more “general reactions” which correspond to 

a less clear figure-ground formation, are still possible. We 

see further, that a differentiation within the performance 

especially suffers; that the performance loses in preci- 

sion and discreteness of shape of the contributing “single 

elements.” We can understand this if we realize that a 
well-functioning substratum is certainly required to main- 

tain a high tension in a narrowly circumscribed area, and 

that tension is necessary for the execution of the afore- 

mentioned performances.CAny slackening of function 

leads, therefore, to a leveling, i.e. to a greater uniformity 

of processes in the concerned regions of the system, or 

possibly in the entire system.\Later on we shall examine 

these laws of ‘“dedifferentiation” of the figure-ground 

processes. 
THE DISTRIBUTION OF EXCITATION DEPENDS UPON THE 

CONDITION OF THE ORGANISM AS A WHOLE. There is a 

continuous alternation as to which “part” of the organism 

stands in the foreground—and which in the background. 

The foreground is determined by the task which the 

organism has to fulfill at any given moment, i.e. by the 

situation in which the organism happens to find itself, 

and by the demands with which it has to cope. 

The tasks are determined by the “nature” of the or- ) 

ganism, its “essence,” which is brought into actualization 

through the environmental changes that act upon it(The | he } 

expressions of this actualization are the performances of | 

the organism}, Through them the organism can deal with | 

the respective environmental demands and actualize it-- 
. eye ° . ° ————— . 

self. The possibility of asserting itself in the world, while 

preserving its character, hinges upon a specific kind 

O-9 
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of “coming to terms” of the organism with the environ- 

ment. This has to take place in such a fashion that each 

change of the organism, caused by environmental stimuli, 

is equalized after_a-definite time, so that the organism re- 

gains that ‘‘average” state which corresponds to its na- 

ture, which is “adequate” to it. Only when this is the case 

is it possible that the same environmental events can pro- 
duce the same changes, can lead to the same effects and 

to the same experiences. Only under this condition can 

(the organism maintain its constancy and identity. If this 

equalization towards the average or adequate state did 

not occur, then the same environmental events would f pro- | 

duce diverse changes in the organism. Thereby, the en- 

vironment would lose its constancy for the organism, and 

would alter continually. An ordered course of perform- 

ances would be impossible. The organism would be in a 

continual state of disquiet, would be endangered in its 

existence, ce, and actually would be continuously “another” 

organism. This, however, is actually not the case. On the 

contrary we can observe that the performances of the 

organism show a relatively great constancy, with fluctua- 

tions around a constant mean. If this relative constancy 
did not exist it would not even be possible to recognize an 

organism as such; we could not even talk of a specific 

organism. 

THE DISTRIBUTION OF EXCITATION DEPENDS UPON THE 

,—f£ONDITION OF ORGANISM AT THE ONSET OF A REACTION. 

This kind of coming to terms of the organism with the 

_environment we call the basic biologic law. It is supported, 
for instance, by the following facts: We find in experi- 

mental investigations, that the same external change, 

“the same stimulus,” may act quite differently. The effect 

depends, first of all, upon the condition of the system at 
the moment of exposure to the stimulus, which we call 
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the starting situation; and it usually appears as a definite 

process in that sector of the organism in which the near- 

effect takes place. We know this law from psychology, 

where it has found expression in the Weber-Fechner law, 

which describes the dependence of the differential limen 

upon the relationship of the stimulus-increase to the basic 

stimulus. Whether this law holds in its specific formulation 

—and many objections have been raised against its gen- 

eral validity—there is no doubt as to the significance of 

the starting situation for the stimulus effect. A_similar 

law holds apparently for all life processes.” * I have indi- 
cated the significance of the starting situation for the ex- 

planation of many phenomena in the motor system. It 

becomes especially pronounced in the vegetative system, 

e.g. in the following phenomena: The effect of a small 

amount of adrenalin, which reduces blood pressure, be- 

comes—according to Cannon and Lyman—the more ap- 

parent the higher the tonus of the vascular muscles. Ac- 

cording to W. R. Hess, a vessel that is narrower has a 

greater inclination towards dilatation than one which is 

wider. Wilder * has studied these and similar facts, and 

summed them up in the form of a “law of initial values” 

(i.e. the value of the initial state), which law attempts to 

bring into regular relationship the quantitative depend- 

ency of the stimulus effect upon the initial situation. This 

law is, however, not sufficiently comprehensive because it 

takes into consideration only the quantitative relation- 

ship. But actually, we are dealing here not merely with a 

quantitatively different effect of the same stimulus. 

THE EQUALIZATION BELONGS TO THE EXCITATION- 
COURSE 

We have seen that under certain conditions the stimu- 

lus effect can be reversed. This reversal can be under- 
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stood if we keep in mind that the stimulus effect is repre-— 

| sented not only in the change of excitation, but also in the 

~“ } equalization of that change. The curve of the effect has } 

| 

\ "an ascending and a descending slope, the latter corre- 

, sponding to the return of the excitation to the adequate 

( mean. The he organism has the tendency never to remain, 

beyond a a certain time, in a state of tension which lies 

“above or below the “mean.” In our opinion, the reason 
for this is that im either event the same stimuli would lead 

to different reactions. Thus, each stimulus which acts 

on an organism always initiates a return of the state of 

excitation to the mean, before a noticeable—an “effective- 

effect” appears. Therefore, the same stimuli are less ef- 

fective when the condition of excitation of the organism 

is below the mean than when it is at the mean. In a con- 

dition of abnormally high excitation the same stimuli have 

the opposite effect, namely, of reducing the excitation to- 

wards the mean. 

We know of a number of facts from the field of the 

vegetative system which actually show this. If the stimu- 

lus meets the organism in a condition of abnormally low 

excitation, its effect may be relatively low as compared 

with the amount of change from the normal excitation 

level taken as the starting-situation. In this case the effect 

above the mean can be relatively small—smaller than the 

effect of the same stimulus in a starting situation of 

greater excitation. If we measure the effect of a stimulus 

on the change of the excitation with respect to the starting 

situation, we find that an equally strong stimulus shows a 

lesser effect, in the case of a high excitation level of the 

starting situation. The effect never goes beyond a certain 

level. If the same stimulus becomes effective in a starting 

situation in which the excitation is very nearly at its pos- 

sible apex, the effect is actually less. If the state of excita- 
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tion in the starting situation is actually at its apex, the 

same stimulus may have no effect at all, or a reversed ef- 

fect. In this last case, the stimulus actually leads to a re- 

duction of excitation. 

Kroetz ° has expressed this law in general form by stat- 

ing that the individual effect of the autonomic nerve 

stimulation usually proceeds in such a way that the exist- 

ing extension of the smooth muscle fibers tends to ap- 

proximate a mean position. Adrenalin, for example, in- 

creases the tonus in the stomach when the muscle is re- 

laxed, but reduces it when the muscle is contracted. We 

may assume that this law has general validity for all 

stimulus effects. What the ‘“mean” in each individual case 

signifies, however, will have to be discussed anon. 

EQUALIZATION TOWARDS AN ‘ADEQUATE’ AVERAGE LEVEL 

IN AN ‘ADEQUATE’ TIME: A BASIC BIOLOGICAL LAW. These 

facts indicate that in the stimulus effect relation we are 
not dealing with a performance which is strictly caused 

by the stimulus alone, but that the simultaneously 

CecurHing processes prevent too great a deviation from the 

“mean,” i.e. the he resulting performance is part of a total - 

process which regulz regulates th the course of excitation, so that 

it never deviates in an an inadequate way from the mean. 

maintenance of normal life, we may be well justified in 

calling it a biologically basic process. 

Both the excitation as well as the equalization process 
require time. In any performance, for its total course as 

well as for its part-events, a definite configuration of its 

temporal sequence is characteristic. Any change in the 
femporal course of excitation changes the excitation as 
well as the equalization; we shall see later on, under what 

conditions such a change occurs. The temporal relation- 

ship between impinging of the stimulus and reaction of the 

fp 
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organism is normally so regulated that new stimuli, in 

order to set up new performances, become effective only 

after the equalization has taken place in accordance with 

the situation. The result is that_approximately the same 
effect always corresponds to the same stimulus. If, how- 

ever, equalization has not yet taken place, i.e. if the new. 
stimulus follows the preceding one too rapidly, we obtain 

an effect of the new stimulus, which differs from the ef- 

fect normally obtained by the same stimulus. This is the 

case in the experimental facts which we have cited. Thus, 

a different effect is the result of an “inadequate” stimu- 

lation. We shall see subsequently that we find this also 

in cases where inadequate reactions of the organism 

are obtained on account of changes of the functioning 

a of the substratum due to disease. 

Under both conditions, the normal course of equaliza- 

| \tion i is disturbed. From this we conclude—for the evalua- 

tion of the results in experimental investigations—that we 

must be very cautious in regarding them as normal phe- 

nomena. In any event, the laws which we have outlined 

must be very carefully considered in appraising the re- 

sults of experimental investigations. The “basic biologic 

law” determines the process of a stimulated substratum. 

This law corresponds to the manner of functioning 

piece: the organism.\Whenever the organism is ex- 

_\posed to stimulation it responds in this way.) Therefore, 

in this respect, I speak of a “basic function. *” An \ny injury 

means a disturbance of this basic function, which leads 

toa change of the performances according to very definite 

(laws) (ef. page 132). In order to prevent misunderstand- 

ings, we want to stress that this basic function in itself is 

not identical with the functioning of the organism as a 

whole, even though, in any part of the organism, it is not 

independent of the whole. The manner in which any sub- 

? 
i 
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stratum reacts (according to the basic function) would 

be the same, even if the organism consisted of isolated 

Pats 

THE EQUALIZATION PROCESS AND THE MILIEU OF THE 

ORGANISM. THE CATASTROPHIC REACTION. The above- 

mentioned maintenance of a relative constancy, distinctive 

to each organism, is only possible when there is a definite 

configuration of the stimuli, i.e. of the milieu. Actually, 

only such events which make the above-discussed equali- 

zation possible belong to the milieu of the organism, exist 

for it as a stimulus, and lead to the experience of definite 

contents. 

For each organism, not everything that occurs in the 

outer world belongs to its milieu. The only events which 

normally prove themselves as stimuli are those with 

which the organism can come to terms in a manner such 

that its existence (i.e. the actualization of the perform- 

ances which constitute its nature) is not essentially dis- 

turbed. In other words, this adjustment must permit 

an_equalization which is peculiar to the individual nature 

of the organism. Events in the outer world which do not 

permit this do not become effective in the normal organ- 

ism, except when they are of abnormal intensity. In this 

case they do not lead to actual performances but to the 

phenomenon of shock of the whole organism, which en- 

dangers its continuity as a system, and which I have 

therefore called catastrophic reaction. 

We must make a clear distinction between the sur- 

rounding world, in which the organism is located, and the 

milieu_which represents only a part of the world—that 

part which is adequate to it, ie. which allows for the de- 

scribed relationship between the organism and its en- 

vironment. Each organism has its milieu, as Uexkuell ™ 

has emphasized. Its existence and its “normal” perform- 

== 
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ances are dependent on the condition that a state of 

adaptation can come about between its structure and the 

environmental events, allowing the formation of an ‘“‘ade- 

quate” milieu. This is normally the case for a living or- 

ganism. 

An organism responds, at first, to any stimulus acting 

upon it, by a “turning-to movement” towards the stimulus 

source. This is followed by further reactions which lead 

either to the acceptance or rejection of the stimulus ob- 

ject. Some reactions seem to consist merely of rejection; 

actually the organism must always first come somehow 

into ‘“‘contact” with the stimulus object before it can turn 

acceptance and rejection are essentially th kind of _ 
are only their direction is different—they are simply 

different kinds of apprehending the stimulus object. 

~;Whether acceptance or rejection or possibly partial elim- 

| ination ultimately takes place, depends upon the degree 

| to which the stimulus object is adequate to the entire 

‘organization of the organism in question. Everything is 

eliminated which endangers the permanent continuity of 

the system, i.e. which renders impossible the return to the 

adequate mean. 

DISTRIBUTION OF EXCITATION CORRESPONDING TO THE 

“ALL OR NONE LAW.” Any change in the organism has the 

tendency to continue for a while in the same direction 

(tendency of perseverance), and to reach a definite state. 

This tendency is relatively independent of the strength 

of the stimulus. The processes do not run in a continuous 

flow, but go from one “preferred” condition to another. 

All stimuli are used more or less according to the “all or 

none law.” Some scholars have doubted the validity of 
the all or none law. One must not interpret the all or none 
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law as being completely definitive; that in spite of vary- 

ing intensity of the stimulus the effect must be, under all 

conditions, the same. That concept would be erroneous, 

if for no other reason than because the stimulus value is 

always determined by the situation in which the whole 

organism is at a given time. Thus, we cannot talk gen- 

erally of “strong” or “weak” stimuli, and accordingly also, 

not of the same effect of various stimuli.) Rather, the all 

or none law postulates that, relatively independent “of the 

intensity of the stimulus, those reactions occur which cor- 

respond to the best utilization of the part of the organism 

at the time, i.e. “preferred” utilization. In so doing, vari- 
ous reactions can take place, depending upon whether an_ 
organ is exposed to the stimulus, in connection with the 

whole, or in “‘isolation.”” Hence we may find quite differ- 

ent effects as the expression of preferred utilization which, 

although corresponding to the meaning of the all or none 

law, may create the impression of deviations from it, as 

long as one regards a single situation and its resulting 

effect as the “normal.” From these considerations it fol- 

lows that the validity or non-validity of any biological law\, 

can never be proved through simple comparison of actual, 

single phenomena, but only through careful analysis of 

their relation within the respective total situation. It 
seems to me that such an analysis, properly understood, 

will demonstrate the validity of the all or none law. 

Such an analysis demands, of course, that one include our 

concept of the essential nature of the organism. This all 

or none law, from our point of interest, is equivalent to 

the law of pregnanz (cf. page 380), a term which has been 

introduced by Max Wertheimer in connection with Ges- 

talt psychology.@ke end to which each process ss normally 

tends, is determined by its significance for the essential 

may 
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tasks of the whole organism. Although it is always modi- 

fied by the changes of the situation, it remains essentially 

constant. 

If we assume that every reaction is determined by the 

nature or “‘essence”’ of the organism, if we regard equaliza- 

tion as an equalization towards a mean, adequate to the 

nature of the organism in a given situation, then the 

question arises: What do we mean by the term “nature’’? 

It is the same question which we have encountered previ- 

ously: How do we arrive at the knowledge of this “na- 

ture’? The procedure of natural science, as such, cannot 

yield other than isolated facts in the physical and psycho- 

logical realm; as much as we may refine our methods 

of observation, we will never actually get beyond state- 

ments of such piecemeal kind. We do not at all propose 

to abandon this principle of natural science. But how shall 

it enable us to arrive at an understanding of the “whole”? 

This is not possible through the simple summation of 

these piecemeal results, these “parts.” It is certainly not 

possible to reconstruct the behavior in the organism di- 

rectly octly from 1 the parts. What I have explained so far about 
the parts is certainly not suited for such a construction. 

We remember how equivocal, even contradictory, reac- 

tions to the same stimulus can be, and how, up to this 

point, we have been lacking any guiding principle to bring 

order into this chaos. But before advancing our own the- 

ory we must carry our analysis further. First, we have to 

inquire more thoroughly why the ‘part phenomena,’ which 

we have considered so far, are unsuited to serve as a basis 

from which a concept of the whole of the essence of the 

organism, could be derived. In order to answer this ques- 

tion we must scrutinize the methodological procedure 

which has brought these “parts” to the fore. From such a 

reflexion upon methodology we may gain material which 
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might be appropriate for settling our problem, or we may 

learn how to obtain material more useful for the under- 

standing of the organism. The discussion below of the 

method by which the reflex phenomena have been studied 

and arrived at, may help us here. It may, at the same time, 

insure us of a better understanding of the nature of reflexes. 

DISCUSSION OF THE PHYSICO-CHEMICAL AND SO- 
CALLED PHYSIOLOGICAL FACTS 

First, some preliminary remarks regarding two possible 

objections which could be raised against_our view of the 

functioning of the organism, or of the nervous system. At 
the outset, our conception requires a justification, inas- 

much as it does not take into consideration the customary i 

hypothesis that the performances are the expression of | | 
certain physico-chemical processes. Certainly, in a com- —_} 
plete theory of the organism, we must also take these _ 

processes into account. (However, according to our ee , 
i 4 

fal} 
they play no greater part than the other phenomena, but 

are only co-ordinated with them>At the present stage of’ 

the theory, they actually are without specific significance. — 

True, we talk of excitation, of configuration of excitation, 

and we attempt to develop pertinent laws for normal 

and abnormal conditions. But we do not presuppose any- 

thing regarding the nature of physical or chemical proc- 

esses. This is not done without a purpose, and requires 

justification. 

What is usually understood by physico-chemical, or 

physiological investigation and theory is by no means un- 

equivocal. The approach which is attempted by present 

day physiology, and which is regarded as the ideal, is to 

examine the organism by physical and chemical methods, 

and to form a concept of the functioning of the organism 

on the basis of results thereby obtained. Such investiga- 
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tions are usually called physiological, and thus_one con- 

trasts research of | Physico- chemical processes hi 

living pcp. with investigations of p hysico-chemical 

processes outsi side\ the organism. A theory, formed on the 

basis of physico-chemical investigation, probably enjoys 

such great esteem, because it is based on the extreme 

exactness of results which are obtained by this method; 

and also because one believes that this method can con- 

vey a particularly direct insight into the events in the 

living substance. Of course, there are authors to whom 

it is a foregone conclusion that life processes can ulti- 

mately be resolved into physico-chemical processes, and to 

whom the failure of this explanation of the biological 

process is only due to the incompleteness of our present 

state of research. Therefore, these authors maintain, the 

physico-chemical investigations provide the only incon- 

testable material no matter how incomplete it may be at 

present. Also, those who do not believe that life can be 
comprehended by physico-chemical methods regard the 

physico-chemical facts solely as the necessary fundament 

from which an understanding of the functioning of the 

organism must ultimately arise, even if additional factors 

have to be included. This entire view seems problematic 

to us, to say the least, because it could be questioned 

whether anything at all which will clarify the perform- 

ances of the organism can be discovered by this method. 

Could not the application of physico-chemical methods 

possibly mean, in principle, such a destruction of the or- 

ganism (cf. page 116), and could not the onset of the ex- 

periment alter the activity of the organism in such a way 

that we always obtain a modification of its normal func- 

tions which deviate irreparably from the normal proc- 

esses? In that way will we ever be able to understand the 

normal functions, whatever correction we may introduce? 
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Can this method teach us more than something concern- 

ing certain prerequisites for the course of normal activity, 

the knowledge of which may be of great importance for 

certain practical questions (as for instance, for the pur- 

pose of influencing the processes)? Can it really teach us 

something about the functioning of the organism? Is it 

not altogether a mistake to talk about physiological facts 

where it would be more correct to say that we are deal- 

ing with physics and chemistry applied to a living ob- 

ject, but not with a physical and chemical research of 

life processes? But aside from these arguments, because 

of the holistic concept of the function of the organism 

here presented, we must reject the assumption that iio) 

this way processes in the organism can be grasped di- 

rectly. ai, 

Even those authors who are not very hopeful regarding 

the direct physico-chemical approach to the nervous sys- 

tem, still claim that, for functional analyses, they regard 

the physiological method as the only firm foundation by 

which to obtain laws governing the processes in the or- 

ganism. In this sense, Monakow ™ has spoken of physio- 

logical phenomena in contrast to psychological ones. To 

attain a conception of localization in the cerebrum, he 

fights strongly against starting from psychological data, 

and repeatedly emphasizes that only “physiological” con- 

siderations can lead to the goal. Monakow ” certainly did 

not have in mind physico-chemical research on the nerv- 

ous substance, but analysis of bodily phenomena. The 

procedure of many physiologists, for instance, of Pavlov 

and others, is quite similar. Stein,”* in particular, with his 

presentation of the pathology of perception, has, in prin- 

ciple, refused all attempts to derive a conception of physi- 

ological processes from psychological events. In his opin- 

ion such procedure, which deals only with physiological 
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processes, imagined as parallel, is not physiology (page 

127). Although the results of phenomena analysis might 

yield material for the exploration of separate physio- 

logical realms, they will never lead directly to a physio- 

logical theory, according to Stein. The physiology of ex- 

citation, or another branch of physics, would have to 

decide if the modification of a sensation under constant 

stimulation can be explained by a characteristic change of 

excitability or of the course of excitation, and so on. Ac- 

cording to the special value which Stein ascribes to the 

method of chronaxie, physiology means to him results 

which are obtained by an electrical method. We mention 

particularly Stein’s view, because it seems to us to be 

paradigmatic for a conception of the term “physiological” 

which is different from what we have first characterized. 

This kind of physiology is believed capable of coming 

closer to an understanding of the processes in the organ- 

ism through the physical—especially the electrical method 

—than would be possible through a simple analysis of 

behavior, be it somatic or psychic. But even the authors 

who advance this point of view are overlooking the fact 

that in these findings, for example, in chronaxie-metric 

findings, we are by no means dealing with direct mani- 

festations of the activity of nervous substance or the 

course of excitation, but only with expressions of the 

nervous system or of the organism under specific condi- 

tions, namely, under the definite demands as are exerted 

by stimulation through the electric current. They over- 

look the fact that the laws of the course—of—excitation 

in the organism, which they have thus derived, bepreseut 

‘only inferences from experimentation. These “physio- 
logical facts” do not furnish a direct representation of 

the functioning of the nervous system. They do no more 

than any performance- analysis, e.g. the experimental 
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‘analysis of a course of movement, or of a certain be- 

havior act, or of any psychological performances. True, 

Stein in another place refuses to base the concept of 

sense-perception on such a procedure as the chronaxie 

method. He means: “‘it cannot be the objective of depict- 

ing the excitation process and comparing the stimulus 

event with the phenomenon of sensation, to refer simply 

to the action currents (as important as it may be to make 

visualizable by the action current, certain processes un- 

derlying sensory excitations); but in no way can the 

content of the sensory experience be understood thereby.” 

According to Stein, this would represent nothing but a 

return to Fechner, in the hope of finding a parallelism. 

At this point we completely agree with Stein, and merely 

consider it inconsistent that he rejects this view for the un- 

derstanding of sensory experiences, while at the same time 

attributing such fundamental significance to the results 

of chronaxie. Granted the fact that they are particularly 

valuable, because they are suited to take the so important 

time factor into account, yet in principle they in no way 

differ from other electro-physical experiments on the or- 

ganism. 

I cannot see why, on the basis of chronaxie investiga- 

tions, we should arrive, in principle, at_a better under- 

standing of the course of excitation in the nervous system 

than through tl the analysis of other performances. After 

all, we are also dealing, in these experiments, with per- 

formance experiments. On the basis of Stein’s objection, 

the usefulness of such experiments for the determination 

of the course of excitation in the nervous system, would 

have to be rejected, just like others. Such investigations 

would lose their value for those who hope to be able to 

determine directly the course of excitation during the 

activity of the nervous system. But it is indeed a question 



126 THEORETICAL REFLECTIONS 

whether such a determination is at all possible, or whether 

the only possible way is not the analysis of the perform- 

ances. In that case, of course, men like Stein would have 

to renounce any attempt to gain a concept of the activity 

of the nervous system, i.e. to study “physiology,” if one 

understands under physiology the sum of phenomena 

which are obtained by certain methods, e.g. the physical 

or chemical method. Life processes can be conceived 

properly, only wh when this understanding is derived from 

the he investigation of performances. We have already seen 
how much we can learn, by such investigations, about the 

function of the organism. We shall show, later on, how 

far it will take us on the road to a proper understanding 

of the nature of the organism. 

The investigations by Stein demonstrate that, the electro- 

physiological methods do not actually achieve any more 

than the “phenomenal analysis” (if we take this expres- 

sion in the wide sense in which it means the description 

of kinds of behavior). The chronaxie investigations, so to 

speak, confirm the findings which the investigations of 

perception have yielded. Even regarding the functional 

significance of time in the course of excitations, one can 

draw such conclusions equally well from these inves- 

tigations as from chronaxie investigations. One of the 

most valuable facts determined by Stein, namely, the 

lability of threshold under pathological conditions, was, 

after all, discovered prior to the application of the chro- 

naxie method. Laws which Stein has formulated on the 
basis of his findings have been found similar to those ob- 

tained through the psychological analysis of the perform- 

ances, i.e. by a method totally different from Stein’s. 

He points out that the assumed importance of the time 

factor may arise from my investigations, as a postulate, 

and that it achieves a physiological foundation only 
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through the facts explored with the chronaxie method, 

which he has published. I cannot at all concede this, but 

rather believe that neither he nor I have checked directly, 

by physiological methods, the functional significance of 

the time factor. Stein (3, page 381) writes: “If the chro- 

naxie is increased, then tachistoscopically presented stim- 

uli lead to sensations only if the exposure-times are long 

enough to correspond to the degree of increasing chro- 

naxie.”” But one can say just as well: “If one finds a dis- 

turbance of tachistoscopic vision and discovers that the 

possibility of visual performances is dependent on an in- 

creased exposure time, one can conclude that the chro- 

naxie values are increased.” 

We see that both methods of investigation yield the 

same results, namely disturbed performances; and the 

analysis of these “performances” by either method per- 

mits us to predict how tests with the other method will 

turn out in a certain respect. Neither one is any better 

than the other, except that the chronaxie-metrical inves- 

tigation is more precise in administration, and offers the 

possibility to represent results more clearly. Hence, both 

methods can only corroborate each other by their results, 

but neither one can, of itself, bring us nearer to the real 

processes than the other.(I quite agree with Stein that it”) 

is not possible to arrive, through psychological findings, / 

at a theoretical understanding, in the sense of physics. 

and chemistry. But one can very well arrive, in this way, 

at a theoretical understanding, in the sense of ‘‘physi- 

ology,” if one considers such findings, as the chronaxie 

investigations show, “physiological.” Probably everybody 

will agree with Stein that such findings should be con- 

sidered physiological ones. We shall refer again, later on, 

to this question of the relationship between psychology 

and physiology (cf. pp. 335 f.). 

5-10 
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THE COMPATIBILITY OF OUR THEORY WITH THE ANA- 

TOMICAL FACTS. Every theory of the functioning of the or- 

ganism must be such that it can be brought into accord 

with the known anatomical facts. However, the question 

arises: what really are these facts? Things are not as 

simple as they seem on the basis of the usual presenta- 

tions. Today it is no longer necessary to prove that the 

‘neuron theory, which provides such a good anatomical 

‘ basis for the functional course of the reflexes, is not an 

| established fact, if we regard the fibrils, as the conduct- 
| ing constituents of the nervous system.) Even by assum- 
ing the fibrillar structure of the nervous system, the re- 

lationship of the parts to one another is by no means 

stated in unequivocal terms. I recall that the argument 

is not yet settled whether the endings (telodendrones) of 

the neurons are only in contact with each other (at the 

synapse), or whether a direct continuity exists. Likewise 

here it depends upon the method of investigation, how 

the “facts,” the anatomical structure of the nervous sys- 

tem, present themselves to us. Also on this point, we de- 

pend upon the evaluation of symptoms which in turn 

depend upon the way the questions are raised—on the 

method used. How do we know to what extent the struc- 

tures which have been explored are not artifacts? Even 

the existence of the fibrils, as they are described in his- 

tological preparations, has been doubted in the living or- 

ganism (L. Auerbach); and writers such as Verworn, 

Lenhossek, and Goldschmidt are inclined to regard the 

fibrils only as supporting tissue{We can doubt altogether 

that the anatomic structures described in histology are 

at all essential for the functioning of the nervous system’ 

One could ask whether the functioning elements of the 

nervous system are really the so-called neurons. One may 

be justified in stating that this generally adopted view is 
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probably not correct in its exclusiveness. Aside from the 

problem of the methodological dependency in examining 

these structures, there remain other questions: what is 

the functional significance of the ganglia and of the vari- 

ous other structures; and what significance may have to 

be attributed to the fluid parts of the nervous system 

which so far could not be represented as structures? 

Rieger ‘° warns against an over-rating of the “solidum,” 

as compared to the “‘liquidum,” in our quest for processes 

in the brain which are equivalent to the functional phe- 

nomena. As long as all these questions cannot be practi- 

cally answered, all theories of the functioning of the nerv- 

ous system, based on the so-called anatomical facts, are 

of very problematic character—a fact which we have al- 

ways to bear in mind. Actually, anatomy cannot supply 

a completely firm basis for the theory of nervous function. 

However, it is to be understood that a theory of the 

functioning of the nervous system should attempt to do 

justice to the anatomical facts, as we know them at pres- 

ent. The theory which we present here, is, throughout, 

compatible with the prevailing anatomic evidence. 

If our theory is correct, if it provides a true picture of 

life in the nervous system, it will help to determine which 

of the structures, represented by the various methods, 

are the actual ones, i.e. which are best suited to reveal 

a material foundation for the course of the function. From 

this point of view, the conception represented by the 

fibril theory seems to us to be the most adequate, for the 
‘time being. However, we must keep in mind that this 

theory does not necessarily state that the excitation takes 
its course in, or by way of the fibrils. Possibly the fibrils 

have only the function of facilitating the connection of 

the various parts of the nervous system, so that they may 

act as functionally unifying apparatuses.’® 
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CHAPTER FOUR 

MODIFICATION OF FUNCTION DUE TO IMPAIRMENT OF 

THE ORGANISM 

If we wish to understand the nature of part processes, 

the best approach is the study of phenomena found in 

diseased persons. Here we are dealing with performances 

which take place in isolated parts, because all damage 

severs parts from the organism, or to put it more precisely, 

divides the organism into parts. A circumscribed injury 

to the neural substratum modifies the excitation process 

in two ways: 

t. By directly affecting the functioning of the sub- 

stratum concerned. 

2. By isolating the excitation spread in one part from 

the excitation in the rest of the nervous system. 

THE ‘DEDIFFERENTIATION’ OF FUNCTIONING IN THE 
IMPAIRED SUBSTRATE 

Since the excitation process in the organism represents 

an organized whole, these two types of effects will not be 

independent of each other, and we can separate them 
from each other only by proceeding somewhat artificially. 

But even though the principle of functional disturbance 

is always the same, one can observe different phenomena, 

for the injury sometimes predominantly affects the sub- 

stratum itself; at other times it chiefly affects the substra- 

tum’s relationship to the rest of the organism. This 
expresses itself in different changes in performance, in- 

asmuch as some modifications of performance are caused 

more by the damage of the substratum itself, others by 
131 
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the isolation of the connection between the substratum 

and the whole of the nervous system. 

IMPEDIMENT AND RETARDATION OF THE EXCITATION 

PROCESS. DEFECTIVE EQUALIZATION. ABNORMAL STIMULUS- 

BOND. ‘DEDIFFERENTIATION’ TOWARD GREATER HOMOGENE- 

ity. We may assume that the injury of the substratum, 

uy. which always means a loss of ganglion cells, affects those 
events whic which we have learned to exist through the inter- 

position of the ganglia. This will lead to encumbrance 

| and retardation of the course of excitation, to a dediffer- 

entiation in structural organization, and finally to a defec- 

| tive equalization. It rarely happens that an injury is so 

severe as to suspend the functioning of one field com- 

pletely. We seldom deal with a total destruction of the 

substratum, but rather with cases where functional dis- 

turbances appear, which manifest themselves in modifica- 

tions of the performances. A short survey now follows 

of the symptoms as they appear in lesions of various parts 

of the nervous system, with an attempt to explain their 

respective functional disturbances. 

When a substratum, which is directly stimulable by the 

outer ter world j\is injured, when, for example, a sensory area 

is injured, we find a meee threshold (e.g. of visual 

acuity); this means that responsiveness is reduced, re- 

quiring stronger stimulation, and at the same time is 

retarded. In this condition, nee intensity and dura- 

tion of stimulation may still lead to normal or even to 

abnormally strong and lasting sensations due to retarded 

equalization (as in the case of “blinding”). The dediffer- 

entiation shows itself in the reduced differential threshold, 

lowering of visual acuity, vagueness or diffusion of con- 

tours, defective localization of stimuli. The dedifferentia- 

tion also shows itself in defective power to differentiate 

between qualities (e.g. a reduction of color perception in 
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the sense of red-green blindness, or even a lowering to 

such an extent that only black-white sensation is re- 

tained). We find corresponding phenomena in the motor 

field and in the field of reflexes—in the latter not infre- 
quently in the form of diminution. 

In this case, functional disturbance usually affects per- 

formances of circumscribed areas of the body. To what 

extent this disturbance of performance actually impedes 

the behavior of the damaged organism can only be under- 

stood if we consider it in the light of the whole organism 

(compare our discussion of disturbances in calcarine- 

lesion, page 51). 

In the peripheral areas, severance from the rest of the 

organism does not play such an essential role, compared 

to direct injury of the substrata. In centrally located 

injuries, however, isolation from the rest of the organism 

is very important. 

THE EFFECT OF ISOLATION. In many symptoms we are 

dealing principally with the fect of isolation. Isolation 

creates essentially the same changes which we have men-~- 

tioned above. In addition to dedifferentiation, we find 

changes_of performance, due to modification of the re- 

actions. These modifications take the form of abnormal — 
stimulus._bonds, ‘forced responsiveness”—abnormally 

strong effect of the stimuli, abnormal dependency upon 

the quality of the stimulus, and extension of the stimulus 

effect with respect to space and time, etc. Finally, we 

| 

' 

find a particularly strange and apparently contradictory 

phenomenon, which becomes intelligible if we appreciate __ 

the effect of isolation properly: the phenomenon of alter- 

nation between opposite reactions. Under certain circum-— 

stances, we have an abnormal perseveration and under 

other circumstances a great lability, i.e. the reaction alter- 

nates between opposite extremes. 

t 
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DEDIFFERENTIATION EXEMPLIFIED BY PHENOMENA 
OF LESIONS IN VARIOUS PARTS OF THE 

NERVOUS SYSTEM 

SYMPTOMS OF ISOLATION IN THE SPINAL CORD. When 
the spinal cord is cut at any level, we find, as the direct 

effect of damage to the substratum, ” he loss of certain 
performances which are “‘localized” at the level of the 

damage, such as reflexes, sensitivity, etc. We find as the 

result of isolation, a reduction of the threshold of excita- 
ee 

bility of the proprioceptive reflexes. The ‘patellar reflex 

“may be elicited from zones which are normally not reflex- 

) 

ogenous, or by otherwise sub-liminal stimuli. We find 

furthermore, an increased reaction, abnormal duration of 

the movement, and permanent spasms (in the muscles, in 

consequence of defective equalization). In the Babinski 

phenomenon,* we have, at the same time, a particularly 

good example of the effect of the dedifferentiation in a 

specific field, namely, the motor-field. For this reason, 

we want to discuss this fact more carefully. 

EXPLANATION OF THE BABINSKI PHENOMENON AS THE 

EFFECT OF DEDIFFERENTIATION OF MOTOR-PERFORMANCE. 
THE NATURE OF FLEXION- AND EXTENSION-PERFORM- 
ANCES.{ Usually this phenomenon is regarded as the result 

of a disinhibition of the dorsal flexion which is’ supposed 

to represent in man an inhibited reflex response to the 

stimulation of the sole, and a meaningful reflex in animals. \ 

We scien interpretation first of all because of the 

‘ meanifigless concept of inhibition. Further, the phylo- 
genetic interpretation has been rendered very improbable 

in the light of recent facts. 

* The dorsal flexion of the big toe, when the sole of the foot is stimu- 

lated. For those unfamiliar with anatomy we remark that the so-called 

dorsal flexion is executed by the extensor of the big toe. 
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Investigations on the plantar response in animals, especially 

in monkeys and apes, conducted by Fulton and Keller,’ have 

shown that the Babinski phenomenon is not the characteristic 

reaction in monkeys to plantar stimulation and that it does 

not occur in them under normal or pathological conditions. 

These facts speak directly against the phylogenetic explanation 

_of the phenomenon. Moreover, it seems possible to arrive at 

an intelligible explanation of the phenomenon, without the 

hypothesis of disinhibition. Therefore, an analysis of the 
Babinski sign may be useful, and at the same time give us 

opportunity to comment upon the problem of reflex reversal in 

general. 

The difference between the normal plantar response and that 

which occurs in tesi0ns of the pyramidal tract-consists, apart 

from the “fanning” of the toes, in the fact that the normally 

occurring plantar flexion of the big toe is changed to an exten- 

sion, i.e. dorsal flexion. We explain this “reversal” of reaction 

by a change in the relation of the distribution in excitability 

between flexor and extensor. The stimulus, always spreading 

diffusely, becomes effective and leads to reactions where the 

threshold of excitability is lowest. Normally, the greatest ex- 

citability is to be found in the flexor muscles. Investigations of 

chronaxie leave no doubt that in lesions of the pyramidal tract 

we are actually dealing with such a reversal of the ratio of 

excitability between flexors and extensors. While normally the 

chronaxie of the flexor is lower than that of the extensor, the 

opposite is now the case.” Thus, both the normal plantar reflex 

and the Babinski are explicable on the same principle, namely, 
by the relationship between the excitability of the muscles and_/ 
their response to stimulation. How does a lesion of the pyram- 

idal tract produce this change of the normal ratio of excitability? 

In order to answer this question we must briefly discuss the 

cause of the normal excitability ratio. The reversal will then 

prove to be the expression of the dedifferentiation of the motor 

performances of the organism, in consequence of the impair- 

ment of cortical function. 

Ca 
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~In the normal organism, we can distinguish baivaa tee 

forms of motor performances: The normal volitional, “the 

defense, and the flight reactions.“The norm erformances, 

which correspond to the structural organization of the organ- 

ism, are the ways in which such an organism comes to terms 

with an environment in the motor field? They are the result 

of the activity of the entire intact organism, including cortical 

participation. In man, they are best illustrated by volitional 

performances. They are essential for the normal life of the 

organism and have a positive value for it. But they are not the 

only motor performances of the organism. We know that when 

the stimuli are inadequate we obtain catastrophic reactions, 

which we have discussed above. The organism tries to defend 

itself against such inadequate stimuli; it tries to gain distance 

from the stimulus-object. This can be accomplished in two 

ways: (The organism can either repel the stimulus object or 

withdraw from jt.)We are particularly interested here in these 

two other types of motor activity. We find them in inadequate 

stimulation in normal life; and, in certain lesions of the organ- 

ism, they come to the fore as signs of the dedifferentiation of 

the normal performances. We call them defense_reactions in 
the one case and fight reactions in the other. 

7» Normally these reactions occur only in response to com- 

pletely inadequate stimuli, with which the organism cannot 

cope. Under pathological conditions, the organism is no longer 

able to adjust itself to previous, normal stimuli; and therefore 

they now represent danger. The defense reaction comes into 

the foreground in the entire activity of the organism. The 

activity is dedifferentiated in various ways, in accordance with 

the locus of the lesion. It depends on the locus of the lesion, 

which form of reaction will dominate. We cannot deal here, in 
detail, with the variety of dominating forms of reaction due 

to the diversity of pathological conditions. 

Normally the human organism, with the help of the flexor 

performances, builds up an understanding of the properties of 

the stimulus-object and eventually incorporates it. In the de- 1 J Vv Vaal p ee 
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fense performances, however, flexor movements hardly partici- 

pate. At most, they are needed for gaining a superficial knowl- 

edge of the dangerous character of the object and the situa- 

tion. The essential reaction type consists of extensor _move- 
ments, through which the object is removed. eye 

~~ In contrast with this, we find that, in flight reactions, flexor 

movements are predominant. The flight may consist either in 
withdrawal of the entire body, or of parts only, from the 

object. Thus these performances show apparent similarity with 

volitional performances: but they have actually a meaning 

entirely different from them.(In contrast to the volitional > 

flexion, which is exactly adapted to the stimulus object, we 

find, in flight reactions, automatic, sudden and more passive 

withdrawal of a part of the body.)In normal reactions, we~ 

attempt to grasp the object by means of the flexor movement; 

in the flight reaction, we attempt to withdraw with flexor move- 

ments from it. The first type of flexor movement is of positive 

value for the organism, the second type of negative value only, 

namely, to protect it from danger. 

I should like to emphasize that in the normal plantar reflex 

we are dealing with a rudiment of a grasping performance. }/ 

The Babinski phenomenon is a rudiment of a flight reaction’ 

It is beyond our scope to discuss why, under certain circum- 

stances, the flight reaction to the plantar stimulus does not 

take place as a flexion of the entire leg, but only as a flexion of 

the large toe. Here it suffices to stress the fact that this isolated 

dosal flexion of the big toe belongs to a primitive flight reac- 

tion and represents the first phase of it. 

The normal plantar reflex and the Babinski phenom- 

enon are thus different forms of the organism’s coming 

to terms with the stimulus (in this case the plantar stim- | 

ulus) under different conditions of the whole organism.—~ 

In viewing the Babinski phenomenon as a flight | 

action, we are in accord with very well-known authors. 

We see in the occurrence of the flight reaction not merely 

yy 
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the effect of a_dis-inhibition of a primitive mechanism, 
as some do, but the kind of reaction which predominates 

in a damaged organism; it consequently runs a greater 

danger than the normal organism. By damage, we under- 

stand the isolation of the stimulated part from the cortical 

influence, which entails impairment of the proper utiliza- 

tion of the stimulus. 
We may further assume that a specific distribution of 

excitability in the nervous system belongs to each per- 

formance, and that performances in certain states of dis- 

integration will also have a specific distribution. If a 

“stimulus becomes effective, it is first responded to by a 

reaction commensurate with the excitability predominat- 

ing at that stage of disintegration. Thus we see that, in 

normal performances, the flexor movements dominate, 

not only in cortical stimulation, but also in experiments 

in chronaxie, and finally in plantar stimulation. We find in 

a lesion of the pyramidal tract, concomitantly with a 

flight reaction, a distribution of excitability which shows 

itself in the lowered chronaxie of the dorsal flexion, as 

well as in the appearance of the dorsal flexion in plantar 

stimulation. This is the Babinski phenomenon. (Thus, 

neither one of the responses to plantar stimulation, be it 

the normal or the pathological, represents a reflex, let 

alone a dis-inhibited reflex; but both manifest the differ- 

nt ways in which the organism, under different condi- 

tions, utilizes the stimulus.)$hus, we are dealing with 

,/ ‘rudimentary performances, but (not) with fixed reflexes. 
The so-called reversal of reflexests not really a reversal 

of one reflex, but in both phenomena, the “reflex” and its 

“reversal,” we have to do with two different perform- 

nces. This difference expresses itself in two different 

movements opposite in kind, because, by the change of 

conditions (in this case through pathology) the ratio of 
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excitability in antagonistic regions has itself become re- 

versed, for reasons which we have explained.{The Babin- 

ski phenomenon is the expression of the dedifferentiation 

of the motor performance, proceeding in a direction from 

the normal “coming to terms” with the plantar stimulus 

and eventuating in flight reaction. )F urther analysis would - 

show that the defense reaction corresponds to a slightly 

different dedifferentiation—explicable, however, on the 

same principle, without the need of assuming any specific 

reflex or its dis-inhibition. 

OTHER PHENOMENA IN PLANTAR STIMULATION DUE TO 

ISOLATION BY DISEASE. If our assumption is correct, 

namely, that the(cause for the Babinski phenomenon is 

a reversal of the conditions of excitability,) we would 

expect to obtain the dorsal flexion of the big toe when 

conditions are changed by factors other than lesions of 

the pyramidal tract. On the other hand, even in lesions 

of the pyramidal tract the Babinski phenomenon must 

disappear if, owing to yet other conditions, the relation- 

ship of the excitability between flexor and extensor is 

changed in favor of the flexor.” Both assumptions can be 

proved by facts." We know that dorsal flexion occurs in 

plantar stimulation if the plantar flexion is damaged 

alone or damaged to a greater degree than the dorsal 

flexion in cases of peripheral paralysis, paralysis of the 

sciatic nerve, or in lesions of the anterior horn having 

specific localization. In these cases, the reaction to the 

plantar stimulus can be almost exactly like the “genuine” 

Babinski sign.*? We know, furthermore, that in lesions of 

the pyramidal tract, dorsal flexion disappears or changes 

into plantar flexion, if we modify the relationship of 

excitability in the flexor extensor field of the big toe by 

changing the posture of the leg (flexion in hip and knee), 

or of the body (ventral position), or of the head (Walsh). 
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These facts of so-called reflex change, which have been 

considered merely as curiosities, can be properly under- 

stood if one regards them from the point of view here 

represented. 

ABNORMAL EXCITATION-SPREAD UNDER ISOLATION. Let 

us now consider additional phenomena evidencing the 

effect of the isolation of parts of the spinal cord. Abnormal 

spatial diffusion of the stimulus is seen not only in an 

increase of the area which becomes receptive (as we 

have mentioned already), but also in the wider spreading 

of the effect in the motor field. There is no longer a func- 

tional relationship between a definite stimulus and a definite 

muscle area. In other words, the motor figure formation, 

necessary for a definite performance which corresponds 

to a certain stimulus, has suffered. Many parts which 

formerly were background, now become figure. The dis- 

tinction between figure and ground becomes less articu- 

late, consequently the plantar stimulus may be followed, 

sometimes by a dorsal flexion of the toes, sometimes by 

withdrawal of the entire leg. Animal experiments have 

shown quite different results when the stimulus was ap- 

plied to one or to both legs. Until now, however, no 

uniform explanation of these differences has been reached. 

According to our view, this is quite understandable. 

When one leg is stimulated, it depends on the “strength 

of ‘the stimulus” ® whether flexion or extension occurs. 

When the stimulus is weak we obtain extension of the 

stimulated leg, when strong a flexion—while we may find, 

simultaneously, an opposite movement in the other leg. 

Whether the same reaction takes place in both legs, or 

whether an alternating reaction occurs, also depends on 

the stimulus strength. When the stimulus is weak, exten- 

sion results in both legs; when it is stronger, flexion 

results, but only ipsilaterally. We find the same phenom- 
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enon when the nervous system is injured through as- 

phyxia.* In these cases, uniform movements are preferred 

to alternating ones. Finally we must mention that alter- 

nating reactions appear more readily in the decapitated, 

than in the de-cerebrated preparation: in the latter, we 

usually find tonic reactions (Sherrington). How can all 

these phenomena be understood under one principle? 

Let us consider certain facts which they all have in 

common, and try to understand them. 
1. The weaker the excitation, due either to weakness 

of the stimulus or to injury of the substratum, the more 

do homogeneous and ipsilateral reactions preponderate. — 

We obtain the homogeneous reaction because the alternat- 

ing reaction corresponds to a more complicated figure, 

and because the reactions become more homogeneous 

through dedifferentiation (cf. page 160). We obtain the 

one-sided ipsilateral reaction, because this reaction, on 

the nearer side (i.e. ipsilateral), is a simpler one, on 

account of the stronger near-effect. 

2. Weaker stimuli lead to an extensor reaction, 

stronger stimuli to a flexor reaction, because the extension 

is simpler. It is more automatic. In cases of decerebra- 

tion and cerebellar disturbances, the extensor reactions 

predominate, for the spinal cord acts as a sort of extensor 

pulley (cf. page 136). We can say that as one last re- 

maining adjustment in a stage of severe dedifferentiation, 

only the equalization of the stimulus is still possible, but 

no further utilization of it. In this case that means exten- 

sion, ‘turning to the stimulus.’ In this same way, all vary- 

ing reactions can be understood without having to assume/ 

dis-inhibition, reciprocal innervation, etc. 

THE ALTERNATING REACTIONS. RIGIDITY AND LABILITY 

IN THE FIGURE-GROUND PROCESS AS EXPRESSION OF ISO- 

LATION OF AN APPARATUS. Not infrequently one finds, in 

SS 
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cases of cross section lesions, that the plantar stimulus is 

responded to by alternating movements of both legs, 

which resemble “walking movements.” We regard them 

as indications of the lowered stability of the figure forma- 

tion and the resulting increased lability of the processes. 

This phenomenon seems to be particularly well suited to 

illustrate the nature of lability. 

One might be tempted to explain these alternating 

movements by positing that the isolation of the spinal 

cord causes a stagnation of excitation, and with it an 

excitation of performance fields in the spinal cord, which 

normally would not respond to the plantar stimulus, i.e. 

of that part of the mechanism of ‘walking movements” 

which is located in the cord. Such a theory, by the way, 

would not necessarily require the premise that walking 

corresponds to a spinal pattern, or that “walking centers” 

are located in the spine. Later, in discussing localization, 

we shall see how unjustified, in general, is the assumption 

of such centers. But this entire explanation is not neces- 

sary, and actually does not suit the data. Closer observa- 

tion shows that the alternating movements resemble 

walki walking movements only y very superficially. If the pre- 

conceived opinion that these were walking movements 

had not actually retarded an adequate investigation, the 

difference between these two phenomena would have 

stood out immediately. Leaving this attempt at explana- 

tion aside, we may ask, what causes these alternating 

movements? We can understand them best if we consider 

them in connection with other reactions. In some cases, 

the plantar stimulus is followed by a flexor reaction which 

may even become fixed in a spasm of variable tension 

and duration. In other cases, an extensor reaction takes 

place. In still other cases, stimulation of one plantar 

causes the flexion of the stimulated leg and the extension 
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of the other leg. In all these reactions, we are dealing 

with various abnormal near-effects which, due to isolation, 

manifest themselves in various symptoms, depending upon 

the differences in the locus of isolation relations. 

We have already shown that a certain ground Bee) 

accompanies each figure process. In performances of the 

ground against which the figure process, taking place in a 

circumscribed area, stands out. But the entire organism 

does not form the background in a homogeneous way. In 

the execution of a movement the “ground process,” in 

the rest of the motorium, is probably more closely related 

to the figure process than the processes in the rest of the 

organism at large. But the whole system always partici- 

pates to some extent. In the same way, the equalization 

process involves the whole organism, but here too, those 

parts of the system which are nearer to the actual figure 

ground process are more intimately concerned. In this 

sense, the ground process in the relatively circumscribed 

parts (in our example, the motorium) is set off, so to 

speak, as secondary figure against the rest of the organ- 

ism as ground. 

But the stimulus reaction changes, if it takes place in 

relatively isolated parts of the system. As a matter of 

fact, we then observe either an abnormal perseveration 

and rigidity of the figure, as in the case of spasm, or an 

abnormal alternation between opposing phenomena. The 

following examples show that this alternation of phenom- 

ena is really related to the course of the excitation 

process, in a part which is relatively isolated from the 

whole. We can expose our visual apparatus to relatively 

isolated stimuli as in the so-called after image experi- 

ments, where we allow a color to act intensively on our 

eye. In that case, we obtain, on the one hand, an abnormal 

O-11 
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after effect, but, on the other hand, a repeated change 

of opposite color sensations. Or take a similar phenom- 

enon in the motor field, as in the so-called Kohnstamm 

experiment. If, with the arm hanging loosely, one presses 

the hand against the wall so that the deltoid muscle is 

strongly innervated, and then gives the arm free space 

for movement, one experiences the arm rising by itself. 

This phenomenon is particularly striking if the subject 

pays as little attention to the arm as possible, thereby 

isolating it. If one succeeds in this isolation, one experi- 

ences an alternating movement, the arm rising and falling 

several times. Similar observations can be made, follow- 

ing experimental stimulation of the labyrinth: nystagmus 

or “arm tonus reactions,” induced by stimulation in the 

labyrinth. Other phenomena of a similar nature are the 

so-called induced tonus phenomena,” “” ° the nystagmus- 

like oscillation of seen objects, which one can normally 

produce through a cold stimulus on one side of the neck,*® 

and other phenomena. All these are cases where the 

excitation takes its course in relative “isolation.” The 

subjective experiences support the assumption of the iso- 

lation of each of these processes from the whole. We 

feel that these events take place almost against our will. 

While they occur in our body, we have really nothing to 

do with them. The isolation becomes particularly clear, 

if we succeed in bringing one of the phenomena in closer 

relationship to ourselves. Then the character of lability 

disappears; or at least decreases strongly. The event 

gains definiteness and stability. If, for example, we ask 

a patient with nystagmus to fixate an object, then the 

nystagmus is reduced. 

The phenomenon which interests us here becomes par- 

ticularly clear if we look at ambiguous figures, e.g. in that 

well-known drawing of Rubin.® Depending on our atti- 
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tude, one or other part of the total configuration becomes 

the foreground, and accordingly two entirely different fig- 

ures can alternately arise. We may see either two dark 

faces on a light background, or a light vase on a dark 

background. When we take a passive attitude towards 

the drawing, and regard it purely as such, then a fluctu- 

ation between the figures becomes very pronounced (cf. 

page 144). But the fluctuation decreases, and one figure 

becomes more constant, the more the entire organism 

participates in the activity of focusing on one or on the 

other part of the drawing. This is also the case if we 

regard the figure not merely as a picture, but try to 

perceive the faces or the vase as real objects. Not every- 

body succeeds in doing this, but if one does, the alternat- 

ing fluctuation disappears almost completely. Perception 

of one part of the drawing as a real object can be facili- 

tated by adding some lines which enhance the character 

of concreteness and vividness, as M. R. Harrower has 

shown.*® When this is done the phenomenon of lability 

is decreased, and no specific attitude is needed to yield a 

stable perception. Apparently, under normal conditions, 

any figure formation determined by a stimulus has the 

whole of the organism as its background. Excitation and 

equalization, as well as the utilization of other stimuli 

required by the task in their functional significance for 

the particular figure—all this takes place in a manner 

adequate to the total organism. If the figure formation 

loses its stability, through a defective articulation of the 

figure ground relation in the whole, then the outer stimuli 

become abnormally effective, in an inadequate, “random” 

fashion. If they are very strong, an abnormal fixation of 

one figure results. If such a stable figure cannot be 

formed, either a disturbance or disorder sets in; or the 

“ground” processes will press forward, become figure, 
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and consequently performances will occur which corre- 

spond to the ground process. This second alternative may 

take place when the effective stimuli are more adequate 

to the ground process, and therefore influence it directly 

so that the ground process undergoes a stimulus increase 

in an abnormal way. Thus we may find a permanent and 

abnormal perseverance of the ground, or an alternation 

between figure and ground, which we shall encounter in 

many other phenomena. 

This figure ground relationship explains the appearance 

of lability as such, but not the appearance of directly 

(_antagonistic performances; e.g. in vision, why is the after 

| image red, green, or black, white, etc., and in the motor 

field, why does an “antagonistic” movement appear in 

__the place of. ‘the “agonistic”? These phenomena can be 

understood in this way: in those performances which in- 

volve the entire organism, the contents of figure and 

ground differ widely. This means that the change does 

not involve a Sa opposite phenomenon. However, 

——e 

this reason, we obtain the above-mentioned after eae 

in the visual field, of green after red, of black after white, 

and the antagonistic reactions in the motor field, and so 

on. Now, if lability occurs in a circumscribed section of 

that sort, it must manifest itself in the alternation of 

opposite reactions. We find this situation particularly in 

the pathological or experimental isolation of certain parts. 

Therefore, alternating flexor and extensor movements 

occur if the spine is transected. Let us assume that at 

first the stimulus produces a flexion of the ipsilateral leg, 

because the situation favors this (cf. page 141). To 

this movement there also belongs, under certain circum- 
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stances, an extensor movement of the other leg as a func- 

tional near effect. This figure, however, is unstable. A 

reversal takes place, the ground which is formed in the 

ipsilateral leg, through the extensor, and in the opposite 

leg through the flexor, now becomes figure. Thus it is 

possible that the tension of the antagonist (which has 

become abnormal on account of the isolation), to some 

extent, plays the réle of the stimulus in bringing forward 

ground process phenomena as figures. This abnormal ten- 

sion permits the antagonistic figure to gain the upper hand 

for a while, on account of the instability of the agonistic 

figure, until reversal again sets in. Thus, one, singlé, 

outer stimulus may produce alternating movements. Their / 

continuation comes about through the abnormal processes 

which take place in the antagonist field simultaneously, 

and which have the same effect as a new stimulus, until 

finally the relative equilibrium is regained. 

ALTERNATING PROCESSES AND RHYTHMIC PERFORM- 

ANCES. Our explanation seems to resemble that which 

Trendelenburg has advanced for the crawling movement. 

Yet it is only a superficial similarity, since we regard the 

alternating movement not as a normal, but as an abnor- 
mal event. To us, the performance which corresponds to 

the normal, forward, stepwise movement is not only deter- 

mined by the periphery, as the alternating movement is, 

but by the whole. Therefore, it shows much less ‘‘exact- 

ness,” because it depends on the total situation; the walk- 

ing movement changes and becomes irregular, as com- 

pared to the machine-like promptness of the pathological 

“reflex” movement. Even a superficial inspection shows 

the careful observer that the “alternating” abnormal 

movements have an entirely different character from the 

normal rhythmic performances. Therefore, we may, at 

least for the present, restrict our explanation to the 
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pathological “alternating processes,” differentiating them 

sharply from the “rhythmic performances” of the normal 

| epee In doing so, we agree with Graham Brown ™ 

( who regards rhythm as a central phenomenon, not of the 

\ lee type. We shall return to this subsequently, espe- 

cially to the question of whether these alternating proc- 

esses might possibly have significance for the rhythmic 

__performances, and what this significance may be. Here 

we are only interested in the fact that under certain cir- 

cumstances during application of one stimulus, alternating 

phenomena can be understood as the expression of a figure 

|| ground process which has become defective through iso- 

_ \ lation. ae 

SYMPTOMS OF ISOLATION IN THE CEREBELLUM. Let us 

now consider several symptoms which appear, following 

the elimination of the function of the cerebellum.* In 

cases of disease of the cerebellar cortex in men, character- 

istic symptoms have been found in the form of the so- 

called deviation, the “pass pointing,” the tendency -to-fall, 

_And_similar phenomena. Careful analysis leads one to 

" reject the assumption that this is the result of the loss 
of certain centers of co-ordination and equilibrium in 

lee cerebellum. We are led, rather, to the assumption 

lL: y \that these are instances of abnormal stimulus reaction in 
ellen -cerebellar” mec mechanisms, due to the Yoss of the cere- 

‘bellar participation in the reaction. This. becomes : particu- 

‘larly evident if we take into account the fact that the 

phenomena do not present an irregular disturbance of 

equilibrium, but a systematic change of certain perform- 

ances. These changes become intelligible if one regards 

them as the reactions of special apparatuses functioning 

in isolation from the cerebellum. The resulting perform- 

ances show the specific characteristics due to isolation, 
nc 

* Cf. the summary by K. Goldstein.12, 18 
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namely, abnormal stimulus bond, abnormal after effect, 

etc. As described elsewhere, cerebellar co-innervation of 

the sub-cerebellar motor mechanisms particularly favors 

the flexor and adduction movements. Through these flexor 

movements, the stimuli which act upon the limbs from 

without, and which otherwise would elicit abduction ex- 

tension movements are checked (the “turning-to reac- 

tion”). These stimuli are not only kept in check, so that 

they cannot become effective independently of the total 

constellation, but are integrated with the latter. In this 

way it is possible for us to stand erect, keep one arm 

lifted forward, etc., without continuously and consciously 

counteracting the change of posture caused by the vary- 

ing external stimuli/ When this cerebellar co-innervation” \ 

is impaired, the isolated sub-cerebellar mechanisms are 

exposed, to an increased degree, to the effect of periph- 

eral shige ibe manifests itself in one-sided lesions,—’ 

through abhormal abduction and extension-tendency in 

the limbs of this side, and so leads to a deviation of the 

stretched-out arm, to the tendency to pass pointing, and 

similar phenomena. 

The cerebellar symptoms, therefore, are the expression 

of a dedifferentiation of the motor performances of the 

organism, which manifests itself in a decay of the flexion 

and adduction, and an increase of the extension and 

abduction performances. This form of dedifferentiation 

is intelligible only if one grasps the functional relation- 

ship of these various performances to the whole organism. 

There is scarcely another field of disease in which 

these effects of isolation can be so clearly seen as in_ 

diseases of the cerebellum. They are seen in the following ali 

symptoms: Abnormal stimulus bond as indicated by the \ ’ 
abnormal effect-of all kinds of stimulation during move- | 
ment of the body, abnormal effect of perception, atten- -/ 
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tion, and bodily posture;\ the abnormal spreading of 

the stimulus effect (e.g. spreading through the entire 

body following stimulation on single parts of the body); 

\the abnormal duration, in the lack of equalization (ab- 

normal after-effect of postures, movements, perceptions, 

in abnormal duration of assumed postures, etc.); the 

| appearance of alternating reactions (induced tonus-phe- 

~nomena, and sensory events ) { the dedifferentiation of the 

figure (the just-mentioned phenomenon); and_the ab- 

normal appearance of homologous phenomena in the form 

of abnormal, associated movements.* 

SYMPTOMS OF ISOLATION IN THE CEREBRAL CORTEX. 

All the phenomena of direct injury to the substratum and 

ae \ of isolation appear equally clearly in cortical lesions, in 

the form of changes of the mental processes. From the 

extraordinarily Iarge amount of available material, which 
can be found particularly in the publications quoted on 

pages 61 ff., we want to mention only a very few examples. 

Let us begin with the retarded effect of a stimulus, the 

well-known symptom of cortical diseases. Here, one 

speaks of retarded responsiveness, of a difficulty in as- 

suming a psycho-physical set. We observe it in percep- 
tion as well as in motility, and thinking, etc. It requires 

considerable time before a perception is consolidated. 

However, once a stimulus has produced an effect—has 

registered, so to speak—then the effect can become ab- 

normally strong, indicating the stagnation of excitation 

(in the circumscribed area, due to the isolation. At the 

same time, an increase of duration and a diffused dis- 

| tribution may occur over a larger area, the latter finding 

expression in a lack of precision in the figure formation. 

The abnormal radiation, in combination with imperfect 

* With reference to all these points, the summary mentioned on page 

148 may be consulted. 
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differentiation, may be the reason why a cutaneous stim- 

ulus is followed by an abnormally diffused sensation, 

which at the same time is incorrectly localized by the 

patient. It seems that the more circumscribed this sensa-)) 

tion becomes, the less correct is the localization—as 
though the energy were not sufficient to enable the proper 
total figure formation to occur with the two necessary 

aspects: setting into relief, and referring to a definite 

place. Sometimes, when one finger is touched, this sensa-_/ } 
tion is localized at the correct place, but on any of the ~ 

fingers. This is not the result of a good figure formation 

in the finger which the patient indicates, but of defective 

figure formation in general. Therefore, the patient is not 

sure from whence the stimulus originated within the 

homogenous area, which in this case is formed by all the 

fingers. Apparently, he experiences only that the stimu- 

lated point lies within this field. In the motor field, we 

know of defective differentiation (in the form of the so- 

called synkinesis) as, for example, stretching the index 

finger can only be achieved with simultaneous stretch- 

ing of all the other fingers. 

Defective gute ground formation can manifest itsel 
in various ways: in the leveling of the differences be- 

tween figure and ground; in an impaired preciseness of 

the figure; in the appearance of performances which cor- 

respond to so-called “general” reactions; in a preponder- 

ant effect of the environmental stimuli on the figure- 

formation; in the lack of stability and of closed configu- 

ration of the internal processes; in the formation of 

simpler figures which show impoverishment in content; 

in the instability of the figure, and therefore in a tendency 

to inversion of figure and ground; and finally in the 

uncertainty as to which is figure and which is ground. 

The latter will occur if individual stimuli become so 
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abnormally intense that they drag along with them those 

processes ordinarily belonging to the ground. 

The relative uncertainty or incompleteness of the 

functional evaluation of the stimulus shows itself, indi- 

rectly, in the fact that perceptions and imagery, which 

may be defective, can attain greater stability through 

prompting. A patient may suffer from fragmentary visual 

imagery, so that only isolated pieces stand out, even 

though with abnormal clearness. By the aid of a drawing, 

however, the figure may gradually be formed. Further- 

more, an introduction of outer stimuli may improve the 

formation of images, or a certain motor process can be 

brought back into memory through the execution of a 

pertinent movement.” *° In the visual field, dedifferentia- 

tion shows itself in a simplification of the organized units, 

in the loss of characteristic peculiarities, and in the 

appearance of simpler patterns, as when a patient sees 

two parallel lines instead of a triangle. Very many so- 

called illusions are based on such processes. Actually, 

the patient does not misapprehend, but sees something 

else which he recognizes correctly, inasmuch as it is 

familiar to him; to us, this may appear as a complete 

misapprehension. Only by taking this factor into account 

do many such delusions of patients become intelligible. 

Not infrequently these changes of phenomena are erro- 

neously attributed to fluctuations in attention or in simi- 

lar “higher” functions. (However, it is nothing but the 
change in the functional evaluation of stimuli, which we 

| have met repeatedly, as the result of isolation) Examples 

. of this, in cases of lesions in sensory fields, are the appear- 

ance of ‘threshold lability” (Stein) and, in vision, a 

corresponding phenomenon in the form of the so-called 

annula scotoma (Goldstein and Gelb). One frequently 

makes the observation that definite performances can still 
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be carried out in definite situations, namely, where the 

whole organism participates more fully, but cannot be 

performed if required under greater isolation, i.e. less 

participation of the organism. This factor is of particular 

importance for the appreciation of behavior in animal 

experiments, because here it is more difficult to evaluate 

correctly the specific situation from which the animal’s 

behavior arises. In man such an analysis is frequently 

very enlightening; a patient, for instance, may not be 

able to call the numbers, but when he counts money, he 

can accompany this action with the appropriate “number 

words.” 

The impairment of figure formation may concern very 

different fields and attain different degrees. It may mani- 

fest itself in an inability to execute an isolated movement, 

in an inability to evoke images volitionally, in the impair- 

ment of the aforementioned categorical behavior, and in 

innumerable other phenomena. 

Due to the isolation, certain figure formations may be 

of abnormal firmness and rigidity. This explains the 

S Strange observation tl that patients, in certain tasks, create 

“the impression of performing abnormally well: patients, 

who are ot! otherwise severely disturbed, may react in a 

simple 1 reaction. ‘experiment with unusual promptness and 

regularity, once they have ‘warmed up” to the task. We 

also find similar phenomena in animal experiments.*® 

For example, the scratch reflex is executed more correctly 

and better by the spinal animal than by the normal. 

This unusual promptness is abnormal, and is caused 

through isolation, which precludes interference by other 
stimuli which would otherwise influence the process and 
therefore make it more plastic and fluid. The impaired > 

organism can be less susceptible to interfering stimuli, iB 

alien to the given task:)This abnormal bond to an action ~ 
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once set going could also be explained through the curtail- 

ment of energy. When the total energy is reduced, then 

the energy consumption in one part impairs and prevents 

the function of another part, to a larger extent than is 

normally the case. 

ABNORMAL DISTRACTIBILITY AND ABNORMAL STIMULUS- 

BOND AS EXPRESSION OF DEFECTIVE FIGURE-GROUND 

EVENTS. Frequently we find abnormal alternations and 

abnormal bonds (“forced responsiveness”) side by side. 

Analysis often reveals, with great clarity, the relationship 

of both phenomena to the same defect, namely, to the 

impairment of figure ground formation. As long as a 

“correct” performance has not been accomplished, the 

patient seems to be affected by any stimulus, to be highly 

distractible, and to have difficulty in concentrating. By 

a correct performance we mean one wherein the task is 

objectively fulfilled and the patient has the feeling of 

correctness. If we express this in terms of the physiology 

of excitation it means that the tension which the task 

creates has become equalized, i.e. a stable figure has been 

formed. As soon as a good performance has been accom- 

plished new stimuli no longer seem to be effective; the 

patient is inattentive with regard to them. If he is con- 

fronted with a new task, which he cannot perform, he 

yee on repeating the old performance, he perseverates, 

so frequently after a eA performance, _and why the 

patient cannot carry out subsequent a shows why 

the same patient can exhibit _abnormaf “fixation,” and 
at the same time abnormal “distractibility.” If no solu- 

| tion can be found which leads to the goal, i.e. if no good 

(closed) figure takes place, then the organism remains 

restless. Any new stimulus can find access, because a dis- 

equilibrium of excitation still exists. Any new stimulus 
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can usurp the excitation until a stable figure has been 

achieved. 

Io. 

Wats 

12. 
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CHAPTER FIVE 

THe NATURE OF PARTITIVE PROCESSES 

WHAT IS A REFLEX? 

THE REFLEX AS EXPRESSION OF EXPERIMENTALLY PRO- 

DUCED INJURY. Now that we have seen that reactions at- 

tain certain peculiarities when they occur in separate, 

more or less isolated parts of the organism, let us return 

to the findings of the experimental research we have 

already discussed. In the light of the experience gained 

from a study of pathological phenomena, we wish to ex- 

amine particularly the reflex phonomena. Our fain ques- 

_tion is: What is a reflex? We shall start again with the 
example of the Babinski phenomenon(We have arom pied 

| to show above that in cases of lesion of the pyramidal 

tract the cortex is prevented from contributing to the © 

functional utilization of the stimulus, i.e. from influencing | 

the reaction to the plantar stimulus)This makes the dor-~ 

sal flexors outweigh the plantar flexors—the stimulus 

being more effective in the former, because under the pre- 

vailing circumstances their excitability is greater. We 

obtain a relatively isolated movement of the toes for two 

reasons. First, because of the experimental arrangement 

and the demand imposed upon the organism by the ex- 

ternal stimulation. Second, because of the pathological 

condition./The latter prevents certain parts from partici- 

pating in the reaction to the stimulus, and thus pushes the 

normally relevant performances into the background)) In 

this situation, the reaction of dorsal flexion remains the 

only functional utilization of the plantar stimulation. 
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Dorsal flexion is the contraction of the muscles which are 

_in the closest local relationship to the stimulus, and hence 

| respond most readily to it. Thus, we may state that the 

os factors determine the outcome of a reaction: 

1. The external milieu, i.e. the environmental constel- 

ae which constitutes the demands upon the organ- 

ism’s reactivity, and the specific task it is confronted with 

(in our example, the experimental arrangement and the 

plantar stimulation). 

[ 2. The internal milieu, the condition of the organism 
(in our example, the pathological condition, resulting in 

altered distribution of excitability in the muscle groups 

concerned). 

3. The potential reactivity present in that particular 

field through which the stimulus-spread radiates by virtue 

—_of the internal and external milieu. Besides these three 

factors, a fourth must be considered, which is not so ap- 

parent in the case of the Babinski phenomenon. 

4. The special quality of the stimulus and its particular 

effectiveness in the given situation. This fourth factor is 

particularly marked in the variable effects of the so- 

called nociform stimuli referred to earlier, as well as in the 

different effect of weak or strong stimuli. 

All this shows that in the teflex, so-called, we are deal- 
ing with a special type | of coming to terms of organism 

and environment—a performance of the whole organism 

in a peculiar configuration, due to pathological or experi- 

\_mental causes. This explains immediately why such di- 

—Versifying factors are determinative for the course of the 

reflex, and why the total condition of the organism is de- 

divers a rule, whenever one refers to an event which 

is confined to a separate part of the organism, one can 

only do so by disregarding the behavior of the rest of the 

—organism)) and then one is forced to make auxiliary hy- 
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potheses to explain all the variations of the part reactions. 

The facts, however, call ( 

reflex, just like any other reaction of the organism, must 

or another interpretation: the] | 
Ae 

be understood as a response of the whole organism,) The 5 i eon 

allegedly “isolated” phenomenon, which one alludes to by 

the term reflex, is in fact a “figure” in a reaction pattern 

of the whole organism. The “reflex” is the figure, while 
the activity of the rest of the organism is the background. 

This is clearly confirmed by the fact that any change in 

the remaining organism at once modifies the reflex, the 

figure. 

THE INDIVIDUAL REFLEXES AS SEQUELAE OF DIFFERENT 

FORMS OF ISOLATION. If, with this in mind, we survey the 

facts yielded by our study of the reflex, we come to a gen- 

eral conclusion implicitly grounded ia poriIcItnicneror ing 
discussion. n. The reflexes and the re flex laws are an expres- | 

sion ion of the organism’s reactions, when certain parts are 

isolated. The isolation is effected either by the artzficial 

(experimental) elimination of the rest of the organism 

which is not supposed to enter into the reaction, or by the 

pathological segregation of single sections, through disease —| 

There is a similarity between the experimental and the ) 

pathological phenomena, inasmuch as both have their 

origin in isolation. r 
The peculiarities of the reflexes find an explanation, if 

we regard them as the result of the “formal” change of 

the course of excitation in the isolated part. Abstractly, 

one may distinguish between formal changes and those of 

content, due to isolation. As As (formal cl changes, we can list 
aiferfollowing: 

1. The relatively circumscribed effect of a stimulus may 

be observed, if one artificially prevents the participation 

of the remaining organism, or if one disregards the events 

which do occur in it. 
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2. The relative constancy depends upon the fact that 

further stimuli, beyond the one which releases the reflex, 

are prevented from becoming effective at the same time. 

-— 3. The exaggeration of the reflexes under pathological 

conditions, or in certain experimental situations, becomes 

intelligible if we regard it as the outcome of an abnormal 

stimulus effect in an isolated part (artificial sub-whole) 

of the system. The same explanation accounts for the pro- 

longed reaction which results from imperfect equalization; 

and it accounts as well for the greater spread of the re- - 

action on the same side of the body, or for its appearance 

on the opposite side. _ 

As changes of Rin ot 2 can indicate the following: 

~ 1. The modification of the content of the reaction is due 

to the fact that isolation causes other apparatuses to enter 

into the reaction. For example, peripheral influences or 

certain attitudes can become abnormally effective. These 

other apparatuses, entering into the reaction to a certain 

stimulus, may change its normal content completely. 

/ (2. Dedifferentiation causes a leveling of the reactions, 

z.€. a greater homogeneity of the events in the whole or- 

~ganism, which homogeneity goes along with the spread of 

excitation over larger fields of the organism. 

3. Due to defective figure formation, the individual 

events are less distinctly separated from one another, and 

so induce each other more easily. This is normally pre- 

vented by the fact that the functional values of the indi- 

vidual events differ and that, depending on this difference 

in value, there will be participation of the rest of the or- 

ganism to a greater or less degree in a given performance. 

4. By virtue of the greater homogeneity of the processes 

it is possible, further, that stimuli which in themselves 

are not adequate for a reaction, may exaggerate it. Con- 

versely, a stimulus may hinder the progress of a reflex in 
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action, by releasing another reflex which becomes domi- 

nant. 

So-called reflex reversal is actually not a reflex reversal. 

The reverse reaction has_nothing to do with the former ‘\ 

one. It is conditioned by a Change of the inner situation,~ 

i.e. by isolation of other parts of the organism which 

makes the stimulus effective in those parts. Consequently, 

a change results in the functional value of the stimulus, 
calling for another performance (cf. flight reaction instead! 

of normal reaction in the Babinski phenomenon). ie 

The reaction to stimulation is always determined by 

the functional significance of the stimulus in that part of 

the organism within reach of the stimulus. In the intact 7 

organism this reaction is determined by the whole; in the | 

injured organism by the part which is relatively isolated. 

In my opinion every phenomenon of reflex activity — 

which is known can be explained from this point of view, 

provided sufficient data for examination are available. 

THE MEANING OF THE REFLEXES 

PROPRIOCEPTIVE REFLEXES AS THE EXPRESSION OF 

EQUALIZATION—THE MOST PRIMITIVE TYPE OF REACTION. 

As we have seen, reflexes are (hot): abstractions. In saying 

this, we are Atvariance with Sherrington - who, in accord- 

ance with his basic views on the functioning of the ner- 

tainly aoe: of a special "Ga but since they take 

place within the organism, we are justified in asking 

what meaning they have, or whether they have any mean- 

ing at all for the organism. 

Up to the present, only a few reflexes could be meaning- 

fully related, in an integrated manner, to the activity of 

the organism. And the explanation of even these required 
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very far-fetched assumptions. For example, in order to 

explain the Babinski reflex, one had to assume a phenome- 

non, meaningful for animals, but which became inhibited 

in man. 

| | We want to understand any reflex, or any of its modi- 

fications, as representing occurrences in the organism 

—_which are pertinent to a_given situation. Furthermore, we 

—want to determine whether or not we are dealing with a 

performance which is essential to the nature of the or- 

ganism, whether it is “adequate.” 

Among the reactions of the organism, the constant ones, 

which are usually termed reflexes, merely represent a spe- 

) cial class, and do not differ from other reactions in prin- 

| “ciple. TI They are brought about by the fact that the situa- 

tion causes such a dedifferentiation of the relevant sub- 

stratum, that only the most primitive reaction of living 

| substance is possible, namely, the equalizati rocess. 

@ | In this state, the organism is capable of coming to terms 

with the stimulus only by the “turning-to” reactions. All _ 

| simple reflexes can be explained in terms of this turning-to 

VY) reaction. 

_— Normally, this turning-to reaction is only the first stage 

of a more meaningful one. But even when it can only take 

_ place in isolation it is not meaningless, because it fulfills 

| an important task for the organism. It brings about 

equalization and thereby, so-to-speak, removes or renders 

harmless, stimuli which are disturbing the organism. From 

this point of view, we can understand the different reac- 

tions in starfish (ophiuroida) under the following experi- 

mental conditions: 1. The amputated arm of the ophi- 

uroida turns toward the side on which the stimulus is ap- 

plied. 2. When the position of the arm is changed, and 

thereby the muscles of the contralateral side are extended, 

the same stimulus is now effective on this side. This dem- 
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onstrates that equalization takes place in both cases, but 

expresses itself in different ways. The extension of the 

muscles on the contralateral side works as another stimu- 

lus, causing a release of a corresponding equalization 

tendency on this side, and so making the first stimulus 

more effective here than on the side where it impinges. 

Thus, the stimulus reaching both sides produces an effect 

more readily in the extended (the contralateral) side, 

where equalization is more urgently needed. Moreover, 

this effect has to be regarded as even more significant, be- 

cause once a greater change in the contralateral side has 

been produced, our method of investigation may not even 

reveal the effect on the homologous side. But it has not 

been determined to what extent an effect on the stimulated 

side may be latent, and thus possibly reduce the contra- 

lateral effect. In connection with this question it is note- 

worthy that the effect is by no means constant, since the 

arm sometimes swings towards the side of the stimulus as 

well. This apparently indicates that the local near effect 

(and with that, the equalization) may outweigh the effect 

on the opposite, more distant side. Apparently a competi- 

tion takes place at times (cf. page 282). Our explanation 

is supported by the fact that(extension is usually fol- 

lowed by contraction, i.e. equalization takes place. 

According to what we have said, the patellar reflex, like ~ d 
all “proprioceptive reflexes,” can be regarded as an sequal | pos 

zation phenomenon. If one taps the patellar tendon of_} 

the quadriceps the muscle contracts, due to the equaliza=— 

tion of the tension, caused by the tapping. The stimulus 

probably reaches the flexors also, and produces a con- 

traction there (Gollar and Hettwers), but since the ten- 

sion there is much less, so also is the effect. 

Most reflex phenomena become intelligible if one 

understands them as an expression of this primitive type 
el 
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of meaningful response to a stimulus. In all pathological 
reflexes, and in all experimentally produced reactions 

which result from isolation, a mere “rendering the stimu- 

lus harmless” is all that is achieved. This is true even 

when the reactions involve large areas and appear to be 

very complex. Such behavior does not contribute much to 

the whole organism, and cannot, since it only represents 

an isolated functioning. 

What is the role of the so-called reflex, in a real per- 

formance? It might seem reasonable to suppose that, in 

abnormal tension of a muscle during a performance, re- 

flexive contraction might furnish relief. But is one justi- 

fied in assuming that, in normal, voluntary innervation, 

such a strong extension takes place that the differenti- 

ation of the central impulse is inadequate, and that sub- 

sequent peripheral control is therefore required? This is 

hardly likely, in view of the fact that innervation un- 

doubtedly occurs in accordance with the requirements of 

the milieu. Why should one expect the peripheral to have 

a finer differential threshold than the central process? If 

that supposed control were of this retroactive character, 

how would a differentially, really well articulated and 

smooth movement be possible? The idea of such retro- 

active control of a process, which has already been set 

going, is frequently adopted to explain quite diverse phe- 

nomena, but seems to us to introduce an entirely un- 

biological principle. This idea implies, furthermore, the 

unproven and improbable presupposition of a primal sepa- 

ration between peripheral and central process. The cen- 

tral innervation of a voluntary movement involves a state 

of excitation in the muscles, as well as in other peripheral 

parts with a configuration, such that there is no need for 

correction by means of special peripheral processes. If 

for any reason a special tension, which does not belong 
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to the performance, exists in the periphery, the central 

innervation changes in accordance with this inadequate 

condition of the whole system. Hence, the innervation 

centers around a certain mean. 

PROPRIOCEPTIVE REFLEXES AS EXPRESSION OF REAC- 

TIONS IN BORDER situations (It is probable that those 
phenomena which correspond to the proprioceptive re- 

flexes appear only when the muscle is relatively detached, 

in function, from the center) )T his may be the case in iso- 

lation through induced extension (as in reflex experi- 

ments), and possibly in certain danger situations. This 

leads us to a question of general importance for the under- 

standing of reflex phenomena.{The muscle can becomé > 

relatively isolated from the center if, because of certain \ Wi, 

special environmental events, a tension in the whole sys- \ im 

tem or in a part of it, occurs either above or below the | 

average mean.)This can happen either because the or-° — 
ganism is not “prepared” for such an event, or because it 

is not quite capable of coping with the changed situation. 

A muscle, for example, may be stretched by burdening it 

with a particularly heavy object, and the organism may 

not be capable of reacting with a voluntary counter-inner- 

vation sufficient to keep the external pressure in balance. 

Or, the muscle may be burdened so rapidly that it cannot 

adjust itself to the changed condition. In these cases an 

abnormal extension of an isolated muscle can occur, and 

the proprioceptive reflex would then set in. An example, 

which Bethe suggests, is pertinent: In running down a 

mountain, the heel of the advanced leg first strikes the 

ground, then the extended muscles of the anterior side of 

the lower part of the thigh and the quadriceps become 

contracted. Should one explain this contraction as the 

effect of proprioceptive reflexes? Plausible though the 

explanation may seem, it cannot be correct. Actually, the 
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contrary phenomenon can also be observed. For example, 

in another situation which Bethe describes: “If the toe 

of the foot gets caught behind a root or a stone, the 

muscles, just referred to, become suddenly extended. 

However, now they do not contract, but relax their an- 

tagonists, and the muscles, of the posterior part, contract 

strongly, in order to free the caught foot and prevent a 

fall.” This is a very neat example; but here we are not 

dealing with a reflex. Here the essential features of reflex 

action—a definite stimulus and a definite reaction—are 

not to be found. Rather, this is a response which can be 

understood only as determined by the whole organism. 

Hence one should not consider the contraction of the 

muscles of the advanced leg, in the first example, as the 

result of a reflex. Rathery both phenomena should be con- 

sidered as reactions, which result from holistic utilization 
of stimuli, which vary when the stimuli appear in different 
total situations, or to put it differently, when they have a 

different meaning for the organism.) Though Bethe pre- 
sents this example to demonstrate the worthlessness of the 
usual reflex concept, he does not entirely relinquish its 

basic assumption. Questioning the stringent character of 

constancy of the reflexes, he tends to modify the concept 

by admitting a certain plasticity, an adaptability of that 

reaction to the given circumstances. But this leaves open 

the question of how this adaptation is determined. Bethe 

would like to relate this question to the principle of “glid- 

ing couplings” (cf. page 95). In doing so, however, he 

refers almost exclusively to the sphere of external stimuli. 

Though we have no certain proof that in such danger situ- 

ations we are really dealing with a sort of reflex reaction, 

we should here consider, seriously, the possible existence 

of it. If this be true, then.the reflex would be a phenome- 

non _which appears in a “border situation,” i.e. when a 
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catastrophe is imminent. The necessary conditions for 

such border situations are 1, when a reflex is elicited in 

an experiment, which of course artificially eliminates pos- 

sible counter innervation, and with that prevents the sub- 

ject from taking into account the “milieu”; 2, in normal 

life, if emergencies arise which we cannot foresee—then 

reflex reactions may appear. 

Adaptation of this sort to certain milieu conditions 

which cannot be foreseen might take place through con- 

traction as well as through tonic extension of the muscles. 

Thus one could speak, as Weizsaecker * does, of the adap- 

tive and compensatory effects. But one must vot interpret 

these terms as referring to phenomena of normal move- 

ment or posture. The milieu in which a movement nor- 

mally occurs, belongs initially to the non-conscious ‘‘plan” 

of the movement. Weizsaecker is quite right in saying that 

Cthe environment and the pattern of the environment is 

an image which, for all animals and man also, is the 

product of a passive-active, sensori-motor process of per- 

ception and knowledge S)By analyzing a number of move 

ments of my patients I was able to prove that(the execu- 

tion of movement is determined by the milieu” which] 

goes with the intended action.* 
" ‘THE MEANING OF THE PROPRIOCEPTIVE REFLEXES. Thus, 

in normal performances, compensations and adaptations 

which may be determined by the milieu will play a part, 

only in so far as certain stimulus variations—which of 

course occur continually, even in a familiar milieu—can 

be utilized. This does not mean that such behavior mus 

necessarily occur voluntarily, but it cannot occur in iso- 

lation from the holistic process of innervation, and there- 

fore does not require the action of special reflexes. Only 

in completely abnormal situations are such adaptation 

and compensation processes initiated in isolation. Char- 
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acteristically enough, Weizsaecker, in an attempt to illus- 

trate the operation of such special reflexes, has to take re- 

course to the example of a man walking over a newly- 

plowed field in the dark. This is certainly a rather unusual 

situation, somewhat related to the conditions in reflex 

examinations, inasmuch as a relatively isolated activity 

of the cutaneous sense organs in the feet and legs, is called 

into play. Perhaps, in such a situation, certain reflexes do 

become effective. But we also have evidence here only 

of so-called proprioceptive reflexes. To be sure, we in- 
clude among the proprioceptive reflexes, in so far as the 

equalization process for individual performances is con- 

cerned, several phenomena which, according to the defini- 

tion of P. Hoffmann,* would have to be classified among 

the exteroceptive reflexes. (cf. page 169). According to 
his definition,(the criterion for the proprioceptive reflex is dof 

{ 
4 
| | aa 

the close anatomical association of receptor and effector. 

But some of the reflexes, in which receptor and effector 

are anatomically separated, are certainly intimately akin 

to the proprioceptive reflexes, as, for instance, pupillary 

reaction to light. This response is related to the nature of 

proprioceptive reflexes, in the sense that abnormal wear 

and tear of the eye mechanism is avoided by the cutting 

down an abnormally strong light which would other- 

__wise cause excessive visual excitation. It would perhaps 

be more correct to distinguish between proprioceptive and 

exteroceptive ceed! on the basis of their anatomical 

differences, differences, but rather on the basis of whether they are 

subservient to a self- regulative process within the organ- 

ism, or facilitate a direct adjustment to the environment. 

~~ Although | the various proprioceptive reflexes would not 

il 

\ 
show the same excitation threshold, etc., they would cer- 

tainly have, in common, their major characteriame’ pre- 

senting therein a clear contrast to the exteroceptive re- 
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flexes. (The former are relatively simple in comparison to 

the latter, which involve more co-ordinations and are 
more variable in respect to the intensity of the stimulus, 

etc. All these features become intelligible when we realize 

that the exteroceptive reflexes are concerned with the WA 

more complicated stimulus configuration of events in ie { 

érnal environment. 

EXTEROCEPTIVE REFLEXES ARE PERFORMANCES, NOT 

REFLEXES. If we accept this differentiation between ex- 

teroceptive and proprioceptive reflexes, the question arises 

as to(what bearing exteroceptive reflexes can have on 

normal performance. Weizsaecker, taking into -considera- 

tion the fact that the latter can be released centrally, 

through cortical stimulation, as well as peripherally, is 

inclined to ascribe only a regulative function to them. But 

he is quite right in adding that this view raises a new 

question, instead of providing an answer. I venture to 

predict thaf some day the term reflex will cease to be used 

in the description ‘of all these so- -called reflexes, as for _ 

example the scratch “reflex.” These are real seoraatee! | 

which also may possibly be aroused without the cer cerebrum 

They are real reactions of the whole organism. In common ns 

with all other performances they undergo the regulating 
effect of the periphery. They are reactions of the whole— 

intelligible only in terms of the whole, and not in terms of 

the isolated stimulus, nor of the simple compensatory be- 

havior represented in the proprioceptive reflexes. Through 

them the organism does something which is important for 

it as a whole, which aids its coming to terms with the — 

environment. The exteroceptive reflexes are fot em ot, fot embedded 

_in performances, they at are performances themselves. aie | 

At best, therefore, reflexes have little to offer toward 

the understanding of a normal performance. They may 7.) 

have significance in ‘“‘border situations”; but the latter can 

z 

7 
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certainly not form the starting point or basis for an 

understanding of normal performances. The phenomena 

connected with them are of a totally different nature, even 

to outward appearance. They lack the well-integrated_ 

character which our other performances display. They are 

different, single performances occurring in sequence. The 
example of walking in the newly-plowed field illustrates 

this. The conditions do not allow us to stroll naturally. 

On the contrary, our walking is rather imperfect and 

halting. Conversely, if we walk over familiar territory, 

jpot only is our walking better but it is entirely different. 

(All this should go to prove that normal behavior is (oot 

composed of reflex processes. 

REFLEX AND EQUALIZATION PROCESS AS THE SIMPLEST 

REACTION OF LIVING SUBSTANCE TO STIMULI. With our 

view of reflexes in mind, we may ask, therefore, 

whether the assumption of special reflexes is necessary at 

all, even in border situations. The process simply repre- 

sents the general tendency to equalization towards the 

mean of excitation—its particular expression, on any 

occasion, corresponding to the structure of the particular 

system which is in disequilibrium. What we call the reflex 

is then only the tendency of a relatively isolated part of 

the system to return to the preferred situation. The iso- 

ation may be caused by a sudden, intense stimulus. The 

reflex thus represents nothing but the simplest possible 

reaction of the living substance, namely, an equalization 

which is reached by turning towards the stimulus. Obvi- 

ously,(the phenomena mena in border situations(cannot be of- 
fered as the explanation of normal functioning, since they 

LS\ 

are the simplest catastrophic reactions, and ee pro- 

, tection against destruction))Neither is the organism’s ac- 

Neivity focused on any special object, nor do these reac- 

_tions convey any object content to the organism, as is the 
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case in a performance. True, on the basis of normal func- 

tioning, the reflex can be explained as a modification of 

that functioning, conditioned by circumstances—as the 

.Most primitive, meaningful response supplying protection 

against destruction; but normal function can never be ‘i iw 
explained on the basis of reflexes. 

THE “HIGHER” ORGANISM EXHIBITS MORE REFLEX 

PHENOMENA THAN THE LOWER. If the organism were so 

perfect that it could perform unhindered at all times, we 

would never have an opportunity to observe reflex-like 

phenomena. Since the optimal performance requires a 

complete integration, a perfect “centering” and adaptation 

of the organism to its environment, this can obviously be 

achieved only on rare occasions. ¥fhus, in normal life, 

reflex-like events have to occur quite frequently, but the \/_ 

more an actual “centering” is achieved, the more do we |\ vA 

find real performances, and the less frequently do “re- 

flexes” appeardat is necessary to carry this idea to its, 

ultimate conclusion—which certainly is at variance with 

the traditional one: 

The highest organisms, owing to the complexity of their | 

organization and environment as well as to the difficulty — 

of the required adjustment, possess on the one hand a 

higher degree of centering; on the other hand this centered 

organization, owing to its subtlety, is more susceptible to ) 
environmental disturbances and border situations. There- 

fore, they manifest reflex-behavior much more frequently 

than the lower organisms, which are very adequately em- 

bedded in their limited environment. — 

To be sure, this view is diametrically opposed to the 

usual one, which — would regard the lower organisms as 

reflex machines and which would even reduce the proc- 

esses in a higher organism to the same mechanical basis. 

Another reason why reflex-like phenomena appear in the 
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higher organism lies in the fact that these organisms are 

capable of producing artificial isolations in themselves. 

This may possibly apply only to humans. Human beings 

are able, by assuming a special attitude, to surrender 

single parts of their organism to the environment for iso- 

lated reaction. Usually, this is the condition under which 

we examine a patient’s “reflexes.” If, in examining a man’s 

pupillary reflex, we obtain a relatively constant contrac- 

tion of the iris, this is possible only because the indi- 

vidual, so to speak, surrenders his eye to us and com- 

pletely foregoes the usual act of seeing, i.e. the visual 

prehension of some environmental feature. Of course, it 

is true that in real vision the diameter of the pupil 

changes according to the amount of light on the seen 

object. But it certainly is not true that the same light 

intensity will produce the same contraction when it af- 

fects the organ in isolation (as in the reflex examination), 

and when it acts upon the eye of the person who delib- 

erately regards an object. Although it is not easy to prove 

this experimentally, one only needs to contrast the pupil- 

lary reaction of a man looking interestedly at a brightly 

illuminated object with the reaction of an eye which has 

been exposed “‘in isolation,” to the same light intensity. 

The difference in pupillary reaction is immediately mani- 

fest.{The nature of the contraction will depend upon 

whether a bright light is striking the eye suddenly, under 

everyday conditions, or whether we are examining the 

pupillary response to light) This, by the way, is a problem 

which requires further investigation. As far as my clinical 

experiences on this point go, they corroborate my theo- 

retical conceptions. 

THE QUESTION OF REFLEXES WITHIN THE CONTINUA- 

TION OF A PERFORMANCE. Still another problem arises, in 

considering the organism’s performance in its various 
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phases in relation to the reflexes. One might argue that 

only the onset of a performance is determined hostels) 

and that its continuation is guaranteed by reflexes) Peré 

haps the process continues automatically under the influ- 

ence of outer stimuli. This is true to some extent, but even 

here, the sequence is not left to separate mechanisms, for 

each phase is still determined by the whole. In such cases, 

what unfolds itself is in its course fundamentally a holistic 

performance throughout. Into its pattern previous train- 
ing is integrated, and its course is maintained through 

outer stimulation belonging to the situation in which the 

performance occurs. 

METHODOLOGICAL CONCLUSIONS 

THE DIAGNOSTIC SIGNIFICANCE OF THE REFLEX. By 

denying that reflexes can be adequately considered from 

an atomistic standpoint we have questioned their exist- 

ence, as posited by the traditional view.(But by this we / 

have not meant to minimize the importance of investiga- 

tion of ‘‘reflexes” for furnishing information of great prac- | 

tical value.)Their marked significance and their changes - 

through disease remain of unquestioned value for pur- 

poses of diagnosis, especially local diagnosis in SONOS | 

disease. But this is a very different problem from our 

present theoretical one. The practical problem concerns 

the possible utilization for diagnostic purposes of empiri- 

cally discovered correlations of certain diseases and cer- 

tain locations of disease. We do not deny that such cor- 

relations exist. But we believe that our view makes pos- 

sible a greater certainty and a greater univocality of these 

correlations than does the customary view. Our wish is to 

Goint out that the clear recognition of the relationship to 

the whole of the organism, in the different phenomena of 

~~ 
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the “Babinski,” etc., not only renders the “deviations” 

| intelligible, but also makes it possible to inquire more in- 

telligently about the connection between the symptoms 

‘and the location of the injury) Our view then, rather than 

hindering the diagnosis, allows for a refinement, if for 

no other reason than that it leads to more differentiated 

investigations. Finally, I would emphasize that what we 

have said about the usefulness of studying “reflexes” for 

diagnostic purposes applies equally to the observation of 

all other “part processes.” 

SIGNIFICANCE OF REFLEX INVESTIGATIONS FOR THE 

UNDERSTANDING OF PERFORMANCES. Even if we have con- 

tended that the analysis of reflexes has contributed little 

to the understanding of the real performance of the or- 

ganism, i.e. of its “nature,” yet we know that their study 

yields various hints for a theory of the performances. 

(— First, the analysis has given us some information about 

| the functional significance of the various forms of per- 

Lorene We have learned that the greater uniformity 

of figure and ground indicates a simpler and more primi- 

tive form of stimulus reaction, and that a stimulus reac- 

tion in which an individual process stands out from a 

more homogeneous ground represents the more differen- 

tiated form of performance. 

1 We have learned further that the instability of a per- 

formance, its alternation between opposing phases, is the 

'expression of an imperfect centering of the whole organ- 

ism. From this arose the suggestion that a fundamental 

importance has to be attributed to shock as an inadequate 

form of coming to terms of organism and environment 

(cf. pages 35, 117). 

We also gained some information regarding certain per- 

formances essential to the organism. The analysis of the 

Babinski phenomenon and the reflex phenomena in cere- 
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bellar patients has called attention to the uniqueness of | 

the flexor performances as compared to the extensor per- 

formances. We shall see later that we are dealing here | 

with a significant manifestation of two fundamentally 

different modes of behavior. — 

ONLY THEORIES WORKING WITH ‘POSITIVE’ FACTORS ARE 
ACCEPTABLE. Finally, our analysis has demonstrated 

emphatically a methodological point of view which is 

likely to become a guiding principle for understanding all __ 

reactions to stimuli?/We have found it futile to try to 

understand one pathological phenomenon by attributing 

it to the loss of another function, an explanation generally 

implied in theories of dis-inhibition, etc.jJWe have estab-~ 

lished the fact that the only fruitful and scientifically { : 
unobjectionable explanation is one which confines itself | “ 

to those factors which can actually be found in the situa-_ 
tion. We may regard this methodological principle as a 
general postulate. Where an explanation on this basis is 

not possible, it is preferable to attempt no explanation at 

all; for to make assumptions ad hoc, which do not rest on 

facts, merely obscures the problem. 

This methodological postulate implies that there is 

nothing “negative” in nature. It implies further that any oa 

“negative determination can, at best, be of provisional 

value for knowledge. Knowledge based on facts is always 

of a positive character (cf. page 419). 

THE CONDITIONED REFLEX ‘ante 

CRITERIA AND CHARACTERISTICS. The so-called condi- 

tioned reflexes require a special discussion. They have, in 

common-with the unconditioned reflexes, the fact that 

there is a constant relation established between stimulus] pueriseascons ane ee] 
and response. Here the connection is especially precise in 
— => 

0-13 
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respect to both stimulus and effect. Aside from this fea- 

ture, the two phenomena differ in essential factors, which 

we must examine more closely in order to understand how 

conditioned reflexes are brought about, and to determine 

what light, if any, they throw upon the understanding of 

the performances. The following are the principal charac- 

teristics of the phenomena: 

1. Conditioned reflexes are functions of the cortex of 

\’ the cerebrum. For their formation and their course, the 

cortex is requisite. When the cortex of the cerebrum is 
removed, they vanish. 

2. They can be formed only in connection with an un- 

conditioned reflex. That conditioned reflexes have a lesser 

efficacy than the latter appears from the fact that they 

will not occur if an unconditioned reflex is brought into 

operation immediately before the conditioned one (Kres- 

tovnikov). 

3. They are unstable and not permanent. They can 

Y easily be disturbed and destroyed by other processes. 

They last only a certain time beyond the period of their 

establishment. If they are to be preserved, the association 

with the unconditioned reflex has to be renewed from time 

to time. They can be disturbed, or “inhibited,” through a 

second stimulus. 

4. Any stimulus repeatedly applied without the associ- 

ated, unconditioned stimulus, produces a state of sleepi- 

ness (“inner inhibition,” so-called by Pavlov). 

oe on heir formation follows the principle that the re- 

action, at first, is bound to a somewhat undefined percep- 

tion, for instance of sound or light, i.e. to a more diffuse 

field of stimulation. (only gradually is a connection estab- 

lished with a more specialized stimulus, such as the sound 

of a particular wave length, the sight of a particular visual 

form, etc. The impairment of the conditioned reflexes, 
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which takes place when the cortex is damaged, proceeds 

on the same principle, but in reverse order. At first, all 

conditioned reflexes are affected, and a chaotic state en- 

sues similar to that which exists during their initial forma- 

tion. During the period of rebuilding the conditioned re- 

flex, the response occurs first to any visual stimulus, 

rather than to the definite pattern to which the response 

was formerly conditioned. 

Cuveyine these facts, one may conclude that condi- ‘ 

tioned reflexes share the characteristics of processes which 

occur in isolation, since on the one hand, they show an 

extraordinary precision and rigidity, and on the other 

hand, lability.) Not being firmly rooted in the whole or- 
ganism, they are easily destroyed. Since they are “1 

ferior” to performances which are closer to the organism, 

such as the unconditioned reflexes, they are “inhibited” 

by them. Further, they can easily be disturbed by other 

processes, such as the simultaneous intrusion of an indif- 

ferent stimulus. In short, they are easily lost, for since 

they are only loosely related to the organism this rela- 
tionship must constantly be renewed through repeated 

association with the unconditioned “reflexes” —which are 

nearer to real life. Any injury to the organism, easily im- 

pairs them. How alien to the organism these conditioned 
reflexes are, is evidenced by the fact that they produce 

somnolent states when they are repeatedly administered. 

We are inclined to interpret this as a typical catastrophic 

reaction; in other words, a reaction which, like sleep, has 

the effect of excluding stimuli at large. 

In general, we might characterize them as drill results.* 

They are acquired through the influence of performances 
which are really meaningful to the organism, but are dif- 

ficult to execute in and of themselves. In forming and. 

* See the explanation of this term on page 500. 

m= 
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maintaining them, the total psychological situation plays 

an important rdle. It is known that they are easily dis- 

turbed by a psychic shock. 

What is their meaning for the normal organism? Do 

these “drill results” enter into performances? Are the 

latter intelligible in the light of the former? Their position, 

in principle, is that of achievements which are produced 

through routine drill. This we shall discuss later (pages 

500 f.). The ingenious experiments of Pavlov and his 

pupils are of greatest interest for the problem of training 

_ and drill. (ut it is impossible to derive from them any 

, general conclusions on the question of whether the natural 

S | environment would ever present an occasion or set of con- 

ditions suitable for the formation of such reflexes.) 

SIGNIFICANCE OF CONDITIONED REFLEXES IN MAN. 
There is probably an essential difference between ani- 

mals and man, in this respect. The formation of condi- 

tioned reflexes in man plays a not unimportant part in 

education and self-education. It requires a certain atti- 

tude, an adaptation to unaccustomed, unnatural situa- 

tions which probably only man is capable of achieving. 

) The conditioned reflexes represent the highest achieve- 

_ment in such adaptation.)In the infant, where this attitude 
is not yet developed, the reactions are achieved through 

external pressure exerted by the educator. Thus the toilet 

habits of the child can be built up as conditioned reflexes. 

But they will never remain such reflexes proper. The infant 

has acquired these reactions without insight into their sig- 

nificance. Later, their control is accomplished by insight 

and by integrating that action into its activities. The habit 

is then determined by volitional and purposive behavior. 

The urinary control, etc., is no longer in any way a con- 

ditioned reflex, but a voluntary act. If for instance, this 

status is not achieved, due to retardation in the child’s 
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general development, especially the mental, then the 

proper toilet habit will never be perfectly attained. This 

proves that Grill effects. can only be utilized when they can ) 

_be later embedded in “natural” performances, and when 

"the effect of training or drill can become subservient | {_ 
to, and instrumental for, the performances. The fact 

that human beings possess insight into the necessity of~ 

forming bonds allows the building up of associate con- 

nections, though these may be quite alien to the nature 

of the individual; it allows these connections to “run off” 

rather independently and relatively undisturbed by inter- 

vening influences. Only very severe shock effects can de- 

stroy such connections. Even a connection of this sort, 

however, is never the passive result of outside influences, 

but originates in concomitant activity of the person him- ~~ 

self, or his fellow men. This is the reason why conditioned \ 

reflexes in animals differ so markedly from those in men.— 

They can originate only through man’s interference with 

the animal’s life, and can be maintained only through per- 

sistent human influence, otherwise they disappear. This is 

because the above described reference of the connections 

to the individual’s insight, the relationship to the whole, 2] 
can never take place in animals. In man alone is i 

necessary “attitude” possible. In animals, consequently, ~ 

they are more easily lost, requiring for their preservation 

constant renewal by reference to the unconditioned situa- 

tion which, in turn, only the experimenter is capable of 

creating. 

Il this goes to show that conditioned reflexes may 7 

teach us something about the origin of particularly un- 

natural reactions, and thus, indirectly, something about 

the essential nature of the organism under consideration) 

If it could be proved that conditioned reflexes develop in 

some animals, without human influence, we might ee 
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this as evidence of a particularly “high” species similar 

to man. But conditioned reflexes do not offer an adequate 

basis for understanding performances of the organism in 

general. From the viewpoint of figure ground formation, 

they are Got simple but complicated patterns. Indeed, one 
might even say they are the most intricate. In this con- 

| nection, we may remind the reader that(\conditioned re- 

flexes, in their formation and disintegration, seem in 

principle to resemble performances connected with corti- 

cal function. 

THE PHENOMENA IN CORTICAL STIMULATION 

In connection with our discussion of conditioned re- 

flexes, it is of particular interest to consider the phenom- 

ena observed in cortical stimulation. These also are iso- 

lated excitations, inasmuch as the stimuli employed are 

certainly not “adequate.” The facts indicate, in many 

details, close conformity between the typical reactions in 

reflex experiments, and those resulting from cortical 

stimulation—notwithstanding the fact that some differ- 

ences exist. 

Within a certain range of stimulus intensities, reaction is 

limited to a certain field; when the intensity is increased be- 

yond this, the reaction reads into other fields. Repeated, 

weak, ineffectual stimuli can produce an effect through sum- 

mation.* The same increase of reaction may be effected by 

stimulating another place, possibly even the periphery.° We 
have already found something analogous to this to be charac- 

teristic of reflexes, and here again we have evidence of the 

reciprocal interrelation of effects. Through repetition of the 

stimuli, the reaction reaches its maximum, after which it may 

subside.® The reaction related to one cortical point can be 

changed in a homologous way, by stimulating other points. 
Thus, an effect opposite to the usual one can occur if, while 
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one point is being stimulated, another is simultaneously ex- 

cited." And identical stimulation cam produce different results, 

according to the milieu in which it takes place. According to 

Graham Brown, this varied effect need not be ascribed to a dif- 

ference in spatial spread of the excitation current during the 

stimulation. The repeated stimulation_of-one_point may result, 

not only in abatement, but even in a reversal of the effect, e.g. 

flexion of the elbow instead of extension. To account for this, | 

one is forced to o_assume either that (no/specialized function 

exists for a stimulated point, or that the after effect does not o4 

directly result from the stimulation, but through processes in \ 

the_ he stimulated (activated) muscle when the stimulus effect | 

abates. We would then be dealing with a secondary induction, 

similar to that occurring in alternating movements. The ex- 

planation of this might be that the point is not specific, inas- 

much as its stimulation can yield opposite performances which 

only differ according to their excitation threshold. This view 

receives support from the fact that reversal occurs more readily 

in the primary extension reaction, than in the primary flexion 

reaction. We might expect from this a higher threshold for the 

extension reaction, and find, in confirmation, that we can 

obtain flexion even when stimulation of a flexor point has been 

immediately preceded by stimulation of extensor points, 

whereas the opposite is less commonly the case. (Graham 

Brown.) 

This result would suggest q difference in the thresholds ey 
of the different performances, aiher than an effect. de- 
pendent _ upon_any_ ‘particular point of excitation. The-> 

effects produced by identical stimuli depend on conditions’ | 
at the point of their application, at other parts of the 

cortex, or at peripheral parts. The effects, therefore, may / 

differ so widely that even such competent students as / 

Sherrington and Graham Brown find it difficult to deter- 

mine mine unequivocally y the function of any particular point. 

In summing up the similarity of the stimulus-effects in 

reflexes and in cortical stimulation, we can say: 

Lae J Qo a 
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1. Constant results are only obtained when the stimulus 

is in complete isolation locally and temporally. 

2. Numerous variations are possible—even reversal of 

effect—under identical stimuli. 

3. There exists a hierarchy of performances, according 

to a scale of their functional value. When the perform- 

ance capacity is reduced, as well as when the stimuli be- 

come weaker, certain performances are favored—which 

corresponds to what we found in the case of reflexes (cf. 
page 140). % 

4. It must be noted that the stimuli effects do not neces- 

sarily disturb the volitional performances, a fact which 

would indicate that the holistic (e.g. the volitional) per- 

formance has a higher functional value than the isolated 

érformance (as represented in the effects of cortical 

stimulation. Cf. page 180.). 

All these phenomena can be explained as the outcome 

of a more or less extensive isolation of the stimulus effect. 

Certainly, in real performances, such variations are not 

possible. Therefore, real | performances must owe their 

\ origin to a different form of excitation which determines 
their constancy. The varying value of the stimulus effect 

“points again to the determining rdle of the holistic factor. 

Examples of this sort could be multiplied ad libitum. We 

may conclude: From pathological material which has 

come under my own observation, and from that which 

is described in the literature, I would say se is no 

] pathological phenomenon which cannot be explained as 

i \\the effect of direct injury, or as the effect of isolation of 

’ \a substratum) It is particularly significant that, in regard 

to the “formal change” there is no difference between 

those phenomena which we usually ascribe to peripheral, 

central, spinal, cerebellar, or cortical abnormalities. We 

wish to stress particularly, in this connection, that the 
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function of the cerebral cortex is to be considered in no 
respect different from that of the other nervous substrata. 

The differences, evident in performances, depend upon the 

degree of differentiation and the extent of that part of the 

system which is under excitation. It is this difference in 

extent and differentiation which renders the organism 

capable of dealing with contents of varying scope and ar- 

ticulation. 

THE SO-CALLED INSTINCTS 

In our attempt to comprehend the organism we have 

already found reason to contest the view that reflexes are 

elements, and that the performances are their composites. 

What now about the instincts which are thought to ex- 

plain so much in the life of animal and man? We can 

afford to discuss here only a few fundamental questions. 

It would be quite impossible to treat the vast literature, 

or all aspects of this complicated problem. 

CHARACTERISTICS AND CRITERIA. VARIABILITY AND END- 
EFFECT. Instinct actions are markedly set off from re- # Lay 

bor 

flexes, as 5 well . as from the learned performances. The j} 

instinct action is characterized by the fact that an or- ~ 

ganism carries out some complicated movements which 

appear very purposeful, either for its own life or for the 

life of its offspring. This is done without previous experi- 

ence, independently of training, and often without any 

possibility of knowing in advance something of the suc- 

cess which is to be achieved. To be sure, an attempt has ~ 

been made to reduce instinct hai exes, but this 

view already has been refuted on several occasions. I 

might refer in this connection to Jordan,* Koffka,® All- 

port,’® etc. Koffka is right in insisting that instincts con-— 
stitute behavior which tends to a definite, necessary end ;k 

situation, and that in this respect they resemble rather the | 

sy 

\ 
\ 
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phenomena of “willed responses.” This is not the place to 

elaborate upon pertinent and relevant differences between 

_—willed responses and instinct. This much, however, may 

be said: the instinct actions are always strictly related to 

a definite effect, and the condition under which the same 
Ws | | effec ‘effect is reached can vary greatly. Corresponding to this 

/ change of the condition, the performance itself has to 

change, and this change continues to take place until the 

effect is reached. All this cannot be based upon a fixed 

apparatus, and speaks just as well against the theory ofa 

mechanical summation o of single reflexes in “a chain.” 

Moreover, such an assumption would have to posit all 

the possible variations as potentially and anticipatorily 

included in the very release of the instinct mechanism. 

So we would still be left with the same problem that we 

/ faced in reflex variation.(As in the case of reflexes, we 

‘| must view the instinct action holistically, in terms of its 

ay reference to he = whole organism, and to the variables of 

| the situation—understandable only from the respective 

nature of the ey 

In many of their characteristics, instincts apparently 

are more closely related to the whole, than to reflexes. For 

instance, it is often pointed out that locomotion is so ad- 

justed to the stimulus that it seems to be purposeful, i.e. 

it seems to take into account the entire field of the or- 

ganism. Even alterations of the stimulus, though appear- 

ing irrelevant to the observer, may lead to modifications 

of reactions, and moreover, may reverse them. Such 

phenomena are only intelligible as an expression of the 

principle of “suitability for the whole.” They depend, 

furthermore, not merely on the effectiveness of the stimu- 

lus, but on a particular total condition of the organism, 

for instance, the need for food. We must note, finally, 

that although the organism performs a purposive re- 
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sponse, the purpose cannot enter as a determining factor 

into the present execution because its fulfillment will 

occur only in the future. 

Reference to the whale, as such, would not allow for a aah 
discrimination between instincts and reflexes, because we 

have seen that this principle also applies to the reflexes._ 

But they are distinguishable from the reflexes, on the 

basis of another characteristic. Instincts are released 

through “natural,” external, or internal stimuli. They are. 

processes which belong essentially to the life of the or- 

ganism. They are not artificial reactions, elicited to serve 

the investigator’s purposes, nor are they reactions occa- 

sioned by virtue of an inadequate milieu in “border sit- 

uations” —both being the case in most reflexes. Koffka 

and Jordan call the instincts “processes in the nature of 

Gestalten.” Jordan cleverly analyzed a number of known 

instinct processes from the holistic point of view, while 

Koffka attempted to bring them into line with Koehler’s 

physical _ Gestalten. (According to our view, an under- 

standing of the instincts can be attained only through 

a holistic analysis of their respective nature, in the re- 

spective whole to which they belong:) The problem is 

made more difficult, in that factors essential to an entire 

species play a particularly important part. In spite of an 

enormous amount of work bearing on this subject, we still 

lack, above all, a description of this behavior, sufficiently 

accurate and unbiased to allow us to uncover the “con- 

stants” (cf. pp. 364 f.) which might furnish us with the 

groundwork of knowledge about its nature.* Let us ana- 

lyze a relatively simple response, which will at the same 

time serve to demonstrate that some phenomena, regarded _. 

as instincts, involve ve entirely d different - processes, to say the 

* Apart from K. S. Lashley’s painstaking analysis15 the work of E. S. 

Russel 16 offers excellent observations on this point. 

ey 
{a 

ey 
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least. It is particularly important to verify this, because if 

there is any hope of ever clarifying the much disputed 

instinct concept, or of understanding the nature of its 

underlying processes, we must examine it carefully. 

INSTINCT, EQUALIZATION-PROCESS AND TURNING-TO 

REACTION. In the reflexes, we have distinguished between 

those phenomena which have as their end only the equali- 

zation of abnormal tension—the so-called proprioceptive 

reflexes—and those which we have described as “per- 

~ formances.”(In my opinion, a similar differentiation is 

called for between two types of behavioral activity, 

usually classified as instinctive, For example, the behavior 

of the newborn infant who turns towards a stimulus from 

the very first day, is sometimes called “instinctive.” This, 

however, is nothing but the tendency towards equaliza- 

tion—not necessarily a special instinct, but an instance 

of the common reaction of living substance in general. 

The observation that only ‘corresponding’ individual 

movements occur, for example, eye movements through 

stimulation by light, mouth movements by touching of the 

face, etc., is not quite correct phenomenally. If we leave 

the child unencumbered and undressed, and observe 

everything it does, we find that its turning-to movements 

are much more comprehensive than in the above descrip- 

tion. The entire organism, so to speak, strives, or orients 

itself towards the stimulus. As far as some differentiation 

appears, it occurs because in contiguous parts which 

already represent a functional unit, stronger effects arise 

through the influence of their proximity. For example, 

they are related by their sensitivity and motility as eye 

and surrounding muscles, sensitivity of the cheeks and 

mouth, sensitivity of the hand and muscles of the hand, 

etc. That “partitive” * reactions appear so pronounced in 

* See this term in similar connection in Trigant Burrow’s writings. 
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the newborn infant is furthermore explainable by the rela- 

tive isolation of certain parts, through defective center- 

ing. The turning-to reaction is in the foreground at this 

phase of the development, because other reactions are not 

yet possible at that stage of maturation. It is not neces- 

sary to assume a special instinct to understand this phe- 

nomenon. The impression of a reflex or instinct action is 

suggested by the fact that the reaction seems to occur 

only in those muscles which are functionally connected 

with the stimulated sense organ. But this is not an entirely 

correct observation. If the infant has the possibility of 

moving his entire body, we have seen that its reactions are 

more or less performed with the whole body. 

Koffka ° is quite justified in saying that ‘‘the so-called 

instincts of turning-to and turning away, imply nothing 

more than that certain stimuli, having disturbed its equi- 

librium, the newborn infant attempts to restore it through 

positive or negative movements. But this must not lead us 

to assume the existence of special, preformed connec- 

tions. ac would prefer, therefore, not_to use the word 

instinct for describing these processes, because essentially de. 

they are not a special capacity possessed by some crea- 

tures or species, but, as stated before, they are a general” 
_type of reaction common to all living substancéy In say- 

ing this, we do not overlook the fact that even in the 

beginning, the reaction is colored by the “nature” of the 

respective organism. 

If one considers sucking, for instance, one sees that the 

reaction is not a fixed reaction. It is not adapted solely 

to the nipple of the mother’s breast, for the child is able 

to suck from another nipple, a rubber nipple, or a finger.** 

The movement each time is different—corresponding to 

the difference of the object—but it is carried out with the 

same promptness. On the other hand, the action differs as 
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to the quality of the milk, the fatigue or freshness of the 

baby, and especially to the state of hunger or satiation. 

We have to deal with a complicated action, which reveals 

a dependence upon the condition of the whole organism, 

and which is to be understood only from the effect which 

has to be attained. 

Another example: The newly-hatched chick is deter- 

mined, in its first activities, by exactly the same tendency 

as the newborn infant. Its pecking is_nothing but a turn- 
ing-to reaction. But very soon this is altered by “experi- 

ence” to a purposive pecking. At first, the newborn chick 

pecks at all available objects of a certain size and within 

a certain distance—because such objects belong to the 

environment for which, by nature, it has an affinity. Lloyd 

Morgan” has shown that the chick, at that time, also 

pecks at certain caterpillars which, however, it will “spit 

out.” When Lloyd Morgan presented such a caterpillar to 

the chick a second time—a day later—the chick did not 

peck at it. It had learned to suppress its “instinct” of 

pecking. It is interesting that a single experience was suf- 

ficient to change the “‘instinctive”’ action(That shows how 
poorly fixed these “instinct” actions are, and how much 

they depend on the momentary condition of the whole 

organism. 

“INSTINCT-ACTION” AND EXPERIENCE. We have here a 

perfect analogy to the behavior of the human infant, ex- 

cept that the latter requires a longer interval to develop 

the ability to act purposively. But there is no justification 

for talking about instincts and their modification through 

experience, when, in reality, we are dealing with two en- 

tirely different processes: on the one hand, with a mere 

equalization process, the effect of incomplete maturation, 

and on the other hand with the disappearance of that 
\turning-to reaction, and its substitution by a real per- 
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formance, related purposefully to the nature of the or- 

ganism. Yn, the beginning of the development, we observe 

responses, in which we are actually dealing with the 

equalization phenomenon, as an expression of the im- 

maturity of the organism. Later, that response becomes a 

purposeful performance corresponding to the nature of 

this individual organism. The initial pecking of the chick~ 
is considered to be an instinctive reaction, because it 

seems to be so very purposeful. However, the chick first 

turns toward many things which are not fit for it, in the 

same way as does the human baby. In the chick, these un- 

purposeful reactions are not to be so easily observed. For 

the change in pecking takes place with maturation, which 

occurs very quickly in the chick. This maturation is char- 

acterized, in the differentiating between fit and unfit ob- 

jects, by the use of experience. The chick undoubtedly 

reacts by “‘turning-to” a stimulus, as often as the new- 

born infant. But these forms of behavior are easier to 

observe in the human infant. We do not notice these other 

“turning-to” reactions, because we do not think of them 

as related to a “purpose,” even though, in their nature, 

they represent the same Eieeshenlonalite change in the | 

way of pecking is concomitant with maturation, and the| / 

new type of pecking represents an entirely different per- \ ~ 

Hyman Of course, this maturation unfolds under the— 

influencé of outer stimuli, since it represents the adapta- 

tion of the organism to the environment—an adaptation 

between the forming organism and the “forming” world, 

or “milieu.” At first, the chick pecks at everything, reacts 

to any disturbing stimulus, through the tendency towards 

equalization. But once it has pecked at something dis- 

tasteful to it, the reaction becomes modified, so that an 

inadequate object, such as a caterpillar, will no longer be 

a stimulus. The organism is “closed” against the cater- 
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pillar, or as someone else might say, it has become “ 

hibited.” At this point, we can only repeat the question 

we have already raised so often: Who has proof that inhi- 
bition is the case, and what has caused it? The chick, 
maturing very rapidly, gains a_new attitude, making it 

peck at only certain kernels which, because of their good 

effect, have come to be regarded as “peckable.”’ Two char- 

acteristics observed by Lloyd Morgan are noteworthy: the 

rapidity of the learning, sometimes after a single experi- 
ence, and the reproducing of the learned response after 

an interval. These facts give evidence that this is not the 
acquisition of a performance through repeated experi- 

ences, but that the organism came into a situation where 

its capacity, corresponding to its state of maturation, 

could cope successfully with the situation. And this is the 

prerequisite, as well as the nature of learning. 

We must content ourselves with these remarks, to illus- 

trate that “instincts” offer the same fundamental difficul- 
ties as “reflexes.” In our opinion, the same methodological 

errors are usually made here, and can ultimately be traced 

to the usual, faulty point of departure: that “parts’”—in 

this case, the so-called instinctive reactions—are to be 

thought of as the constant components of behavior, with- 

out due regard to their “belongingness” to the nature of 

the whole organism. 

“INSTINCT-ACTIONS” INSEPARABLE FROM THE WHOLE. 

/ Thus we can say: The so-called instinctive actions, too, 

aly are not executed separately from the whole of the organ- 

ism, but take place in connection with all other activities. 

Indeed, the urge to “deliver” them is very great. But we 

are not forced to follow that urge, we can postpone its 

realization, if we think that something else is of greater 

importance to us at that moment. Some observations of 

Lashley speak in favor of the connection between the “‘in- 
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stinct” and the total individual. Lashley ** ** could show 

that in rats the mother instinct, and other instincts, de- 

pend upon the function of the cortex. From operations on 

the brain cortex, he could adduce evidence of the decisive 

role of the cortex in the sexual behavior, even of lower 

animals. 

TRANSITORINESS OF “INSTINCT” IN RELATION TO THE 

WHOLE. William James. has pointed to another phenome- 

non, important for an understanding of the instinct ac- 

tions. He stressed that the(< instincts” appear at a certain 

life period, and disappear later, because in that new life 

situation they are of no further use,) This shows that they 
are related to some special phases in the life of the indi- 

vidual—that they correspond to a certain stage of devel- 

opment, as an expression _ of maturation. One could con- 

clude from these facts that the(instinct | actions have noth) eZ 

ing to do with experience.)In some respects, this is true? 

But this does not place these actions in a different cate- 

gory from other capacities of the organism, with regard to 

the important rdle of experience. Certainly, (the instinct ay) 

actions, like all other capacities, are i born, in a poten- \ 

tial alneaeaas and become mature at ce qieeiae time.) The con- 

crete behavior, the abstract behavior—all these and other — 

capacities are not learned. They belong to the nature of 

the organism, but ‘tt they are utilized only by the organism 

in the course of its encounter with the outer world, and 

its coming to terms with external stimuli. Thus, they de- 

velop with the attempt of the organism to adjust itself to 

the environment in a certain way. The development of 

these capabilities is dependent upon the possibility of a 

specifically formed environment which is suited to the use 

of such capacities. The same is the case with the so-called | , 

“instincts.”’((They are special, inborn, more or less func- | 

lv 

tional ional potentialities, which hecome actualized only when | v- 
O-14 
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/ \the outer world situation makes that possible; and, if that 

_in children.) Regarding the inference from animal observa- 

is not the case, they may vanish/ 

It is not difficult to notice, in human beings, that the 

instinct actions are connected with the whole personality. 

For instance, actions corresponding to the mother instinct 

are often first observed only after the child is born. Only 

then has the woman entered the situation where she really 

acquires the attitude and position of a mother. If women 

frequently appear interested in the motherly behavior be- 

fore that time, the reason for this phenomenon is found 

in the capacity for imagination and anticipation, which 

is so characteristic of the human being. It depends on the 

differences of the whole personality, whether the so-called 

mother behavior first occurs after the child has been born 

or before. Not infrequently, a child must even reach a cer- 

tain age before actual mother behavior comes to the fore. 

> The whole theory of instincts is to be understood only 

from its origin, namely, from observations in animals and 

tions, it seems to me that Gordon Allport *° has pointed out, 

quite correctly, that the question of instinct _ir in _animals 

should not confuse the issue of the instinct problem in 

human beings. There are such great differences between 

both, that it is impossible to understand both in the same 

way. It should be added that since the condition in ani- 

mals is so much more difficult for us to understand than 

the behavior of human beings, we have every reason to 

confine ourselves especially to the observations of the 

latter, in order to avoid running into errors and mislead- 

‘ing conclusions. Furthermore, we have to scrutinize the 

behavior of children, since it has been regarded as bearing 

evidence of the instinct theory. Certainly, children seem 

to be driven very strongly by some “instincts”: thirst and 

hunger seem to call for definite actions. However, in real- 
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ity, children too are not always forced to follow a certain 

drive. A child can “forget” hunger, when it is playing, etc. 

In that way, the more the child matures, the less a single 

“instinct activity” determines his behavior. More and 

more factors acquire importance for the actions of the in- 

dividual, and whether one factor is effective or not, and 

how it becomes effective, can be understood only from the 

relationship between these factors and the whole of the 

organism. True, the life of the child seems particularly 

_to be governed by instinct actions. But that is to be ex- 

‘plained by the fact that children are not yet such centered 

ism can become isolated to a relatively large extent, so 

beings as adults are, and therefore(a@ part of their ee 

that it can determine their behavior and give the appear- / 

ance of a special “instinct.”) The more centered the or- 

ganism has become, the less it manifests this type of be’ 

havior, the less it appears to be governed by single, so- 

called instincts, and the more it is guided by the attitude| 
of the he whole organism with reference to the entire, given) 

situation. Here, too, I agree with Allpout; that the in- 

stincts in adults are nothing more than “a constellation 

of emotions, habit and foresight, better called sentiments 

or interests.” *° While it is true that they are based on 

some tendencies of the organism in question, these tend- 

encies which belong to its nature become effective in vari- 

ous ways, according to the special constellation, which is 

determined by the organism and the situation as a whole. 

And it is this relationship which we have to grasp, when 

we wish to explain this behavior. 

Summarizing, we are justified in concluding: The so ) 

called instinct actions are reactions of the whole organism. | 

They are distinguished from other. performances only by 

the fact that inborn and _non- conscious factors play a 

much ¢ greater ‘réle than in the other performances, as for ~ 

CA 

eZ 
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example, in the voluntary actions, the highest form of 

performances. (Whether an organism presents “instinct 

performances” alone, or both the instinct and voluntary 

performances, depends upon the difference in the organi- 

zation of organisms\The assumption of capacities, which 

operate without knowledge or awareness of the origin of 

the respective performances on the part of the organism, 

is not in contrast with a theory which considers each per- 

formance as being an action of the total organism, and 

which sees in the different performances only the sequelae 

of different attitudes on the part of the organism as a 

whole. 

The learned, voluntary performances represent only a 

a ( aaa Apetotabene ait Another type is the perform-— 
ances which take their course on the basis of non-conscious 

~ ‘activities (pp. 307 f.). These performances emerge as Te- 

actions of the organism during certain states of develop- 

ment, of maturation. To this group also, belong: sitting, 

walking, speaking, grasping, etc. In the voluntary actions, 

the “drive” works through the medium of intention, of 

thinking, decision and motivation on the part of the indi- 

vidual. In the instinct action, the performances are set 

é going directly by the “drive” (see page 197). Both oth types 

\ of performances are dependent, however, upon the activ- — 

\ a ity of the organism as acwhole~both are expressions of 
“the nature of the individual organism. Ultimately there is 

no reason to consider the so-called instinctive reaction as 

belonging to a type of behavior which is different in prin- 

ciple from the higher form of self-actualization of the 
organism. 

THE SO-CALLED DRIVES 

We have to deal here with a problem more difficult than 

any other. The pertinent discussion in the literature is in 
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a state of confusion, which renders it difficult to obtain 

any orientation on this basis. Therefore, let us look at 

some phenomena in pathology and see what we can learn 

from observations on patients, concerning the essential 

problem in question, namely: Toward what are the drives 

driving? it 

"DRIVES AS RELEASE OF TENSION—A PATHOLOGICAL PHE- 
NOMENON. Observations in patients present us with a 

phenomenon important for the theory of drives (The sick 

person has the tendency to_avoid catastrophic reactions 

because these are even more dangerous for him than for 

normals4 He is not able to bear them, and he is hindered 

by them to a much higher degree than normals, in the 

execution of performances. He therefore tries to avoid 

them. Many peculiarities of patients are understandable 

only from this condition. Catastrophic situations are espe- 

cially favored by abnormal tensions in any field./ In pa-— 

thology, abnormal tensions occur relatively often in single 

fields, because reactions tend to take place in isolated 

i 
} 

| 

parts, and because the process of equalization is disturbed. |~ = 

Therefore, the sick organism tends especially to remove 

abnormal tensions, and seems to be governed by by the drive 

to do tha that. For example, the sick, sulfering from rom a tension 

‘in the sex sphere, seem to be forced, above all, to release 

this tension. From such observation, arose the idea that 

it is the real goal of all drives to alleviate and to discharge 

the tension, and to bring the organism into a state of 

non-tension, i.e. zt is the goal of the drive to release itself. 

We have spoken about the difference of the equalization 

process in normal and abnormal life. In the state of isola- 

tion, as_in sick people, the discharge of tension is in the 

foreground, the tendency to remove any arising tension 

prevails. In sound life, however, the result of the normal 

equalization process is the formation of a certain level of 
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tension, namely, that which makes possible further ordered 

yactivity. 

The tendency to discharge any tension whatsoever is 

an expression of a defective organism, of disease. It is 
the only means of the sick organism to actualize itself, 

even if in an imperfect way. Such a state is possible only 

with the support of other organisms. It will be remem- 

bered what we have said about the fact that the life of a 

sick organism, its entire existence, depends upon other 

organisms. This shows clearly that life, under such con- 

ditions, is not normal life, and that mere discharge or 

release of tensions cannot be a characteristic of normal 
life. hs 
THE “DRIVE FOR SELF-PRESERVATION”—A PATHOLOGICAL 

PHENOMENON. The basic tendency of the sick organism 

is to utilize the preserved capacities in the best possible 

way, considered in relation to the normal nature of the 

organism concerned. The behavior of patients is to be 

understood only from such a viewpoint. We may recall 

here especially the different behavior of patients with 

hemianopsia, and with hemiamblyopia; both are under- 

standable from the just-mentioned viewpoint. Our com- 

parison of the behavior of the patients with that of nor- 

mals left us no doubt that normal organismic life is also 

erned by the rencloneyd to actualize, as much as possible, its 

individual capacities, its “nature,” in the world. This na- 

~ ture is what we call the psycho-somatic constitution, and 

as far as considered during a certain phase, it is the indi- 

vidual pattern, the “character” which the respective con- 

stitution has attained in the course of experience. This 

tendency to actualize its nature, to actualize “itself,” is 

the basic drive, the only drive by which the life of the 

organism is determined. This tendency undergoes in the 
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sick human being a characteristic change. The patient’s) 

scope of life is reduced in two ways, @ He is driven to. 

utilize his preserved capacities in the best possible way, 

_2\ He is driven to maintain a certain state of living, and 

not to be disturbed in this condition. Therefore sick life 

is—as we explained—very bare of productivity, develop-~ 

ment, and progress, and bare of the characteristic particu- 

larities of normal organismic and especially human life. 

Frequently the law of maintaining the existent state—the_ a 

self-preservation—is considered as the basic law of life e52 

I believe such a concept could arise only because one had 

assumed, as a starting point, the experiences in abnormal 

conditions or experimental situations. The tendency al jez 

maintain the existent state is characteristic for sick people 

and is a sign of anomalous life, of decay of life. The tend-—’ 
ency of normal life is toward activity and progress. For 

the sick, the only form of self-actualization which remains 

is the maintenance of the existent state. That, however, 
is Got uhe tendency of the normal. It might be that some- 

tiniés the normal organism also tends primarily to avoid 

catastrophes, and to maintain a certain state which makes 

that possible; but this takes place under inadequate con- 

ditions and is not at all the usual behavior. Under ade- 

quate conditions the normal organism seeks further ac- 

tivity. ane 

ONLY ONE DRIVE: SELF-ACTUALIZATION. (NV ormal behav- © 

ior corresponds to a continual change of tension, of such a 
kind that over and again that state of tension is reached 

which enables and impels the organism to actualize itself 

in further activities, according to its nature. 

Thus, experiences with patients teach us that we have | | 

to assume ee the drive of self-actualization, | 
and that the goal of the drive is not a discharge of tension. | 

Under various conditions, various actions come into the 

Be 

——— 
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foreground; and while they thereby seem to be directed 

toward different goals, they give the impression of inde- 

pendently existing drives. In reality, however, these vari- 

ous actions occur in accordance with the various capacities 

which belong to the nature of the organism, and occur in 

accordance with those instrumental processes which are 

then necessary prerequisites of the self-actualization of 

the organism. _/ 
_The-eoncept of different, separate drives is based espe- 

cially upon two groups of observations, namely, observa- 

tions on young children, and on animals under experi- 

mental conditions. That is, observations are made under 

circumstances which represent a decentering of the func- 

tioning of the organism. They are derived from a condition 

which we have characterized as favoring an abnormal 

“coming into relief” of activities corresponding to the 

functioning of isolated parts of the organism (see p. 133). 

DISCHARGE OF SPECIAL TENSION—A PHENOMENON OF 

DEFECTIVE CENTERING. Let us first consider the observa- 

tions in children. Indeed, we very often have the impres- 

sion that the actions of infants, in the beginning of life, 

are directed toward the goal of discharging a tension. 

Tension and removal of tension can be observed in the 

whole behavioral aspect of the child, in pertinent situa- 

tions. In a situation of hunger or thirst the child appears 

governed by the desire to release those tensions corre- 

sponding to the phenomenal goals—for instance, sucking. 

In another example, the child appears satisfied only if he 

can grasp the object by which he is stirred up. But we 

should never forget that such descriptions of the child’s 

behavior can be wrong. Our descriptions of the behavior 

of children always lack certainty. More accurately stated, 

we do not know anything definite about the child’s reac- 
tions, about what is really the stimulus for the child, about 
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the desires or needs by which it is driven, and by what | 

reactions they are released. Let us look at some facts. Fo 

instance, there is the first turning-to movement of the 

head, which as we believe, can be explained as simple 

equalization. Here we might assume as the essential factor 

of the process the release of a tension produced by the 

stimulus. It may be that, in such reactions, the infant also 

experiences some tension and the release of it. The situa- 

tion changes, however, when the infant becomes more 

mature. Then the character of the head turning is totally 

different. 

It is difficult to say how many of the reactions of the 

infant are reactions of “single tension release.” I like to 

regard the first grasping reactions of the baby as such an 

equalization phenomenon—as long as the grasping is re- 

stricted to objects placed in the hand of the baby, and 

the baby tends to hold the object without doing something 

else with it. The Moro response is a phenomenon of that 

kind.*” *° If the interpretation of these reactions is cor- 

rect, namely, that we have to deal with release phenomena, 

then we may speak here of a drive for release of a tension 

produced by a stimulus. However, to speak of a drive for 

release would state nothing concerning the character of 

drives, in general. In the mentioned examples, we are faced 

with phenomena under inadequate conditions, that is, dur- 

ing the stage of immaturity of an organism. We have no 

right to conclude from such observations anything about 

the nature of drives in adult life. One could say: The in- 

fant itself does not tend to grasp, but his hand separately 

grasps if it is stimulated without the organism as a whole 

being concerned in that activity. In the case, however, 

where the infant tends to grasp the object, if it is not 

placed in his hand, and then tries to use it in a way which 

corresponds to his capacities, we have to do not only with 
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a discharge of a tension, but also with the organism’s 

tendency to come to terms with the object—not only with 

a reaction of a part of the organism, but with a perform- 

ance of the whole organism. What impulse in the infant 

might be satisfied, by this action, is difficult to say, but 

we are certainly not faced merely with a discharge of a 

tension. The same might be the case in sucking. Here 

especially, we seem to be justified in speaking of a release 

of a tension in one field. But are we sure that the sucking, 

with its effect—the intake of food—relieves only a desire 

for food? Perhaps it would be possible to describe the sit- 

uation in the following way: The desire is only a partial 

aspect of a feeling of deficiency of the whole organism, 

which makes its activities, i.e. its self-actualization, im- 

possible; and the sucking and the intake of food are the 

means of bringing the whole organism into a condition 

where it is able to perform again, corresponding to its 

nature. Then we should not speak of a special drive, 

but of a special condition of the entire organism. Such a 

description would be supported by facts. The observations 

of the infant lead us to assume that sucking is dependent 

upon the condition of the whole organism, as we men- 

tioned before in the discussion about the instinct actions. 

It changes, corresponding to the changes of the condition 

of the whole organism. We could describe the whole phe- 

nomenon as a tension of the organism in general, which 

disturbs its functioning, and finds its special expression in 

the desire for food, and as an action of the entire organ- 

ism, which, by the sucking act, brings the organism again 

into the state of being able to perform normally, as a 

whole. Then we would have to consider, as the goal of the 

drive, the tendency to come into a condition in which the 

organism can perform normally, i.e. corresponding to its 

nature. The sucking movements would be suited to return 
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the organism to this condition, because they are means for 

removing a certain disturbance. In that case, we would 

have to deal not with a special drive and the release of it, 

but with a tendency to remove a condition which makes 

any adequate performance impossible. We would have to 

deal not with a discharge of any tension, but with the 

tendency to self-actualization, which renders necessary, 

under certain conditions, some characteristic actions. We 

would have to deal with an action which is only one phase 

in the activities of the organism, which correspond to the 

process of actualization of its nature. 

I cannot prove that the situation in children is of the 

type I have tried to characterize. However, I think that 

our explanation has at least the same degree of probabil- 

ity as the usual theory of drives, yet I am inclined to 

assume that my interpretation rests more on facts.(Be that 

as it may, our example illustrates that we have to be very 

careful in any derivation of a theory of drives from the 

behavior of children} It is so difficult to obtain a real in- 

sight into the condition in children, that ultimate certainty 

here is not to be realized. Therefore, we should be cau- 

tioned against drawing upon observations in children in y 

considering the behavior of adults with regard to possible 

existence of drives. 

This criticism must also make us cautious if we try to 

build up a theory of drives from the experimental facts. 

As we have stressed so often, we have to deal here with a 

condition of uttermost isolation, and all facts which are 

found in this state are liable to the fallacies we have 

discussed. 

The impression of drives arises because the organism is| ] \ 

governed, at one time by one tendency, at another time by \ | 

another; because one or the other tendency in the given \ CA 

condition becomes more important for self-actualization. | ae 
eed 
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This is especially the case when the organism is living 

under inadequate conditions. If a human being is forced 

to live in a state of hunger for a long time, or if there are 

conditions in his body which produce a strong hunger 

feeling, so that he is urged to relieve this feeling, it dis- 

turbs the self-actualization of his whole personality. Then 

he appears as if under a hunger drive. The same may be 

the case with sex. 

A normal organism, however, is able to repress the 

hunger feeling or the sex-urge if it has something very 

important to do, the neglect_of which would bring the 

whole organism into ek Os behavior of a normal 

individual is to be understood only if considered from the 

viewpoint that those performances are always fulfilled 

which are most important for the organism.) That presup- 

poses a normal centering of the organism and a normal, 

adequate environment. Because these conditions are not 

always fulfilled, even in normal life, the organism might 

often appear to be governed transitorily by a special tend- 

ency. In this case we have to deal not with a normal situa- 

tion, but with an emergency situation, one which gives the 

impression of a special, isolated drive. This is particularly 

to be found if the organism is not allowed to actualize one 

or the other potentialities for an abnormally long time, as, 

for example, if the reception of food is hindered a long 

time. Then the harmonious attitude of the organism to the 

outer world might be thrown out of gear and the individual 

is thereby driven to fulfill that potentiality because only 

in this way can the existence of the organism be guaran- 

teed. We are confronted here with a behavior correspond- 

ing to that which we have discussed where only those 

activities prevail that are important for mere existence in 

situations of danger. But these are not the activities by 

which normal behavior can be understood. 
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From our discussion, I think we are in no way forced 

to assume the existence of special drives. I believe that 

the facts, which are taken as foundations for the assump- 
tion of different drives, EO etme eae 

the natural behavior of the organism. They are special 

reactions in special situations, and represent the various 

forms in which the organism, as a whole, expresses itself. 

The traditional view assumes various drives which come 

onl one cages the drive fc for se isetultiation of the tore | 

ganism; but we are compelled to concede that under cer- J 

tain conditions, the tendency to actualize one potentiality 

is so strong that the organism is governed by it. Super- 

ficially therefore, our theory may not appear so much in 

conflict with others. However, I think there is an essential 

difference. From our standpoint, we can understand the 

latter phenomenon as an abnormal deviation from the 

normal behavior under definite conditions; but the theory 

of separate drives can never comprehend normal behavior 

—without positing another agency which makes the de- 

cision in the struggle between the single drives. That 

means: Any theory of drives has to introduce another, a 

“higher” agency. Here we again meet the same situation 
as in the discussion of reflexes and instincts, and must 

again reject this auxiliary hypothesis as unsuitable to 

solve the problem. ‘“The tendency of the organism to ac- 

tualize itself” always confronts us with the same question. 

We do ne not need the drives! 

POTENTIALITIES (‘CAPACITIES’) AND SELF-ACTUALIZA- 

TION. TENDENCY TO PERFECTION. We reject the theory of 

drives from yet another point of view: If one of these po- 

tentialities,* or one which we can abstract from the whole 

* Henceforth the terms potentiality and capacity will be used inter- 
changeably. 

oA 
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of the organism, is taken as a distinct faculty we fall into 

the errors of faculty psychology. This isolation changes 

the capacity, exaggerates it in the same way as every 

behavioral aspect is changed when isolated from the rest 

of the organism. And starting from the phenomena to be 

observed in such situations of isolation, we can never 

understand the behavior. False concepts arise, such as 

the determining importance of single drives, sex or power, 

etc. A judgment about such phenomena as sex and power, 

and so on, is to be made only if one considers them out- 

side of their appearance in isolation, and looks at their 

appearance in the natural life of the organism, where they 

present themselves as embedded in the activities of the 

organism as a whole. With this approach to the problem, 

the way (most often obstructed by some preconceived 

idea of isolated drives) is free for new investigations. That 

should be the essential outcome of our critique. 

sponding to the capacities, the nature of the organism, 

peer are usually called drives are tendencies corre- 

-/ and the environment in which the organism is living at a 

_given time.) It is better that we speak of needs.”} The 
organism has definite potentialities, and because it has 

~ them it has the need to actualize or realize them. The ful- 

fillment of these needs represents the self-actualization of 
the organism. Driven by such needs, we are experiencing 

ourselves as active personalities not, however, passively 

impelled by drives which are experienced as conflicting 

with the personality. 

A special form of this self-actualization is the need to_ 

complete incomplete actions. This tendency for comple- 

tion explains so many of the activities of thé child, In the 

innumerable repetitions of children, we are not dealing 

with the manifestation of a senseless drive for repetition, 

but with the tendency to completion and perfection. The 
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driving force is given in the experience of imperfection— 

be it thirst, hunger, or experience of being unable to fulfill 

any performance which seems to be within our capacities 

—the goal is the fulfillment of the task. The nearer we are | 

valid for children as well as for adults. 

The urge to perfection brings about a building up of 

more or less perfect instruments in any respective field. 

These in themselves become a further impulse for use of 

the instrumental mechanisms, because that makes possible 

perfection in other fields. As long as the child’s walking 

is imperfect, he tends to walk and walk, often with no 

other goal than walking. After he has perfected the walk- 

ing, he uses this instrument in order to reach a special 

point which attracts his attention, i.e. to complete another 

performance, and so on. 

DRIVES, CAPACITIES, AND HABITS. It was believed that 

it is possible to reduce the drives to those instrumental 

mechanisms. The mechanisms themselves were supposed 

to be originated from conditioned responses, built up as 

means of adjustment of the organism during development. 

The drive then is considered nothing else than a neural 
process or habit corresponding to this neural process that 

releases these. ‘mechanisms. There is no doubt that habits 

incite the activities. But the problem is how these habits _ 

originated, and whether for their acquisition a special 
———S_ 

activity and tendency—a ‘‘drive’”—is not the necessary 

cause. The question is brought back to the problem of the 

to perfection, the stronger is the need to perform. This is | 

origin of habits or mechanisms. There are two possibilities ) ) 

to be considered: (The mechanisms develop with matura- | 

tion of inborn neural patterns without any active inter-/ 

ference on the part of the organism; or, they are built by| 

the activity of the organism in connection with experience.) 

Nobody will doubt that the development of mechanisms is 

DO : 

ee 
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based upon inborn dispositions corresponding to the na- 

ture of the organism, upon inborn capacities which de- 

velop with maturation. But the question is whether these 

capacities develop without any activity of the organism. I 

think experience teaches us that this is not the case.The 

development of the mechanism takes place during the 

\ | organism’s procedure of coming to terms with the outer 

\ world, due to the tendency, the drive for self-actualization.) 

\ Walking and speaking does not develop without impulse 

on the part of the child. If this impulse is lacking, de- 

velopment even of these definitely inborn capacities is 

retarded or missing. Thus the development of the mecha- 

nisms presupposes the drive for self-actualization, not- 

withstanding the “functional autonomy” (Allport) the 

mechanisms achieve later. 

From these mechanisms, from these habits, arises a 

strong 3 impulse for actions. These mechanisms then become 

instrumental for the performances of the organism and 

make the self-actualization of the organism easier; there- 

fore there is a strong urge to use them. Insofar do we 

agree with R. S. Woodworth,’* who has placed emphasis 

on the fact: ‘““The means to the end becomes an object of 

interest on its own account.” But normally this “func- 

tional autonomy,” as Allport called it, is meaningfully in- 

tegrated in the whole of personality; i.e.(the “means to an 

end,” the ‘‘mechanism” and the “habits” achieve an inde- 

| pendency only in so far as they are not in conflict with the 

“needs” of the whole organism and the life situations.) 

Whenever they attain an actual autonomy, then we are 

dealing with a quite different phenomenon—namely with 

unnatural isolation. Many of the customs, habits and sym- 

bols in civilization and culture have, in the course of his- 

tory, attained a certain emancipation from the original 

contextual intention and can govern the behavior without 
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the individual being aware of the original purpose. Not- 

withstanding the unjustified tyranny they may exercise 

and the obstacles they may offer to free development, it 

should be said that they are still embedded within the 

purposive setting of the situations and social framework 

in which they play a part. 

If this emancipation however, reaches a degree whereby 

the mechanisms become practically detached from the per- 

sonality, then we have to do with pathological conditions, 

with a sequelae of a defective centering of the organism. 

THE SO-CALLED CHEMICAL PARTS 

Is starting from the “parts,” discovered by chemical 

analysis, justifiable? True, marvelous observations have 

been made which seem to be in favor of such approach, 

for example, the discovery of the effect of smallest quan- 

tities of certain hormones upon the development of such 

apparently fundamental characteristics of the organism as 

its sex characteristics. These facts are certainly worthy of 

serious consideration, in regard to our theory. Perhaps 

even more startling has been the fact that some chemical 

substances are extremely important for the so-called in- 

duction of growth of tissue of certain structure. H. Spe- 

mann *’ has transplanted small parts of the dorsal tissue 

of the gastrula of an amphibian larva, cells which later 

would normally develop into the nervous tissue of the 

spinal cord of the brain, to that part of another larva 

which would normally develop into something quite differ- 

ent, e.g. the peritoneum. He has found that the trans- 

planted part develops into a nervous system at the new 

locus. Recently, Holtfreter has shown that to achieve such 

a result it is not even necessary to transplant the living 

“organizers,” but that even “mortified” tissues, which 

O-15 
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have lost their histological structure and can only be eval- 

uated on the basis of their chemical constituents, can be 

transplanted successfully. 

But do all these amazing facts indicate anything more 

than that the substance, which has been determined in an 

isolating investigation, is significant for the existence of, 

and the formation of, a very definite property of the or- 

ganism? They tell nothing about the property itself, nor 

about the life process as a whole. A chemical description 
will never adequately explain a biological process. It can 

“never do more than disclose factors—essential ones, we 

grant you—necessary to the course of the performances, 

and can only show how they appear under isolated condi- 

tions. To understand the phenomena, and by means of 
these, to understand the organism, requires above all be- 

havior analysis. What we call “chemism” will certainly 
play a part in this analysis, more important than we suf- 
ficiently realize today.But I believe that what we have 

learned from analyzing reflexes, applies equally to all 

knowledge gained through similar methods}And what we 

have learned is that the phenomena observed, in isolating 

investigations, have special properties, from which it 

would be impossible to draw any valid inferences about 

the real nature of the organism. 

After I had completed the above summary of the con- 

clusions of our investigations, I read the very noteworthy 

discussion by H. J. Jordan * on the value of causal anal- 

ysis in understanding processes in the organism, and I 

am glad to report a confirmation of my views, which is 

all the more gratifying to me, inasmuch as I myself do 

not feel qualified to speak competently on the subject of 

physico-chemical processes. Jordan asserts that the phys- 

ico-chemical explanation is “valid only for short ranges” 

(8, page 343). The statement that the laws of diffusion 
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account for oxygen-penetration through the alveoli of the 

lungs to the haemoglobin, is valid only if we assume a 

system of harmoniously grouped factors which, we might 

say, co-operate in effecting the process. In other words, 

the process exists only in a limited fi field, and only when 

that is embedded in a definite way in a larger relationship 

—exactly as we have found to be true of reflexes, Accord- 

causal analysis,” arate be abandoned once and for all 

(8, page 345). In order to explain life, synthesis is neces- 

sary. It cannot be denied that the problem of synthesis, 

involving the relationship of the parts to each other and 

to the whole, becomes a scientific task of the first order 

(8, page 348) (But Jordan does not indicate how to arrive 

from the parts to this synthesis) He confines himself to a 

negative statement. He argues that the chemico-physical 

facts do not permit such a simple synthesis, and that the 

solution of the problem is not to be expected in our age 

(8, page 346). This negative statement is very important 

to us, although our endeavor is to reach a more positive 

determination of the approach from parts to whole. 
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CHAPTER SIX 

ON THE CONCEPTION OF THE ORGANISM AS A WHOLE 

THE PHENOMENA IN INDIVIDUAL PARTS OF THE 
ORGANISM AND THE EVENTS IN THE REST 

OF THE ORGANISM 

Our studies have shown why the results of reflex inves- 

tigations do not offer the fundamentals for building up a 

concept of the organism. However, (the reflex investiga- 

tions, as well as the observations of the behavior of pa- 

tients with brain lesions, have repeatedly taught us one 

thing: the relationship of each individual performance to 

the whole organism.) We shall now follow up this idea, 
and consider further facts which will make this relation- 

ship even clearer. 

ANY CHANGE IN ONE LOCALITY IS ACCOMPANIED BY A 

CHANGE IN OTHER LOCALITIES. We have seen that the 

reaction to a given stimulus can vary, and also that any 

process never completes itself in a circumscribed reaction. 

We have seen, moreover, that wider areas, indeed the 

whole organism, always participate in any reaction. Thus, 

it follows that: With any change in one locality in cals - 

organism, simultaneous changes occur in other localities, 7 

Even such an apparently simple reaction as the re- 

sponse of the eye to light is by no means limited to the 

contraction of the iris. For here we observe a variety of 

phenomena occurring throughout the body. Although they 

are perhaps of as much importance for the organism as 

the contraction of the iris, yet we usually overlook them 

because the examination of the pupillary reflex is the 

purpose of the stimulation. The effect of light on the 
213 
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organism is manifold, shows itself emphatically, and can 

be traced in changes in motoric and sensory fields.” * We 

know, furthermore, that movements in one part of the 

body manifest themselves in changes of the motoric proc- 

esses in various other parts of the body. This becomes 

particularly clear in the so-called induced tonus processes 

which we have already mentioned; e.g. in a case of cere- 

bellar injury, if one flexes passively the hand of the 

diseased side, one may observe a corresponding flexion 

of the foot but also the reverse movement. Similar obser- 

vations can be made on normal persons, only they are 

not so easily elicited (Goldstein and Riese).* This phe- 

nomenon, which has been described by Riese and my- 

self, and the validity of which has often been doubted, 

has been confirmed through the chronaxie investigations 

of Kroll.* He found in normal individuals a change in 

the chronaxie value of the flexor and extensor muscles 

of the arm in correspondence to differences in the head 

positions and in conformity with the relations between 

head and arm muscles as they come out in the so-called 

neck reflexes. 

Investigations with a string galvanometer have also 

shown that a movement in one part is accompanied by 

electrical changes in analogous muscles of other parts of 

the body. Thus, an action current in the foot flexors 

was found when the fingers were flexed. 

The more carefully we investigate, and the more we 

| get out of the habit of observing only those phenomena 

which, for definite theoretical or practical reasons, seem 

/ most important to us, the more we find that, whenever 

a change is induced in one region, we can actually observe 

| simultaneous changes in whatever part of the organism 

| _-we may test. We encounter here the same state of affairs 

we have met above in the discussion of the symptoms in 
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a circumscribed cortical lesion. This furnishes additional 

confirmation of the general validity of our second method- 

ological postulate (cf. page 17). 

HOMOLOGOUS AND HETEROLOGOUS CHANGES IN DIFFER- 

ENT FIELDS. Inasmuch as we are dealing merely with 

homologous effects on various parts, one might assume 
that the strength of the stimulus breaks through the 
boundaries set by the reflexes, and causes co-excitation 

of fields which otherwise would not enter into the reaction 

(in line with the theory of irradiation). This assumption, 

which cannot be disproved by mere academic discussion, 

cannot, however, be valid for those cases where the effect 

on various parts of the organism is a different one; for 

one would be obliged to presuppose that the excitation 

may radiate to so-called “heterogeneous” fields. Now, 

as a rule, effects do take place in heterogeneous fields. 

We find that the differences in the effect of identical 

stimulation are due to the extent of the excitation in 

the parts of the organism, and this effect is in proportion 

to the limits imposed upon the excitation by the experi- 

mental setting or by a circumscribed defect through 

disease. A given stimulus produces heterogeneous effects 

when it spreads over more or less extensive parts of the 

organism. How far the excitation will spread depends on 

the experimental conditions or on the lesion in certain 

areas. 

Stimulating the sole of the foot by a pin prick produces 

withdrawal of the leg. At the same time, however, pain is felt, 

and various corresponding phenomena appear in the whole of 

the body: the muscles, the vaso-motors, the pupils, etc. If, 

however, the sensory tract to the cortex is interrupted through 

a lesion of the spinal cord, we may obtain only a reflex phe- 

nomenon without any of the other reactions—thus the reaction 

seems to be much simpler. On the other hand, however, the 
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effect in the leg can be prevented by conscious effort, and the 

concomitant reactions become more intense. The dependence 

of the distance of spread of the stimulus-effect on the con- 

dition of the whole organism (which can be co-determined by 

still other simultaneous activities) shows itself most clearly in 

cases of so-called reflex variation, where entirely different sys- 

tems are suddenly activated by the same stimulus. 

When the “flexor reflex” is elicited, a simultaneous relaxing 

of the extensor “normally” takes place. A stimulation of the 

nerve of the knee flexor at the same time increases the flexor 

reflex. This seems natural, because the new stimulus acts in the 

same direction as the stimulus which elicits the flexor reflex. 

However, when we elicit the flexor reflex and stimulate, at the 

same time, the nerve of the knee extensor, we obtain the same 

effect, although the second stimulation should have resulted 

in a contraction of the knee extensor, due to the proprioceptive 

reflex. In other words, this contraction does not take place 

when the flexor reflex is elicited simultaneously. Why? Ap- 

parently there are additional factors which have caused the 

preference for, or the predominance of, the flexor reflex, and 

the omission of the extensor reflex. 

A distinction has been made between so-called associated 

and antagonistic reflexes, i.e. teflexes which support or inhibit 

one another; the reason being really unaccounted for. The- 
orists have tried to introduce a number of factors which pro- 

vide the cause for the predominance of an individual reflex in 

a given situation. But no explanation has, as yet, proved satis- 

factory. The effect certainly does not depend on the intensity 

of the stimulus which elicits the reflex, for the intensity of the 

stimulus would only affect the amplitude of the reflex reading. 

When two reflexes are stimulated, we can conclude only retro- 

spectively, from the predominance of one, that it was the 

stronger. The strength of the reflex is not determined by the 

stimulus alone, and it need not be the same under varying con- 

ditions. To draw any conclusion as to strength of a reflex from 

the predominance of one reflex over another, would be merely 
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circular reasoning. The homolateral reflex (e.g. the homo- 

lateral flexion reflex) seems to prevail over the contralateral 
reflex (e.g. the contralateral extension reflex). Why? One has 

attempted to explain this by the time factor of the reflex onset: 

The stronger effect of that reflex which appears later is 

ascribed to some fatigue of the one already under way. For 

this explanation, the fact was especially suggestive that the 

effect of the second reflex is the stronger, the later it is applied, 

and the longer the first one has been in effect (thus having 

been more fatigued). But this factor cannot always be the de- 

termining one. It is true that the flexion reflex is the more 

influenced, the later the contralaterally-produced extension re- 

flex sets in. If, however, one elicits the contralateral extension 

reflex first, and then the flexion reflex, the former is, on the 

contrary, the more readily disturbed the sooner the flexion 

reflex sets in. This would not be possible if fatigue were the 

determining factor. 

THE RELATIONSHIP OF EVERY INDIVIDUAL REACTION 

TO THE ORGANISM AS A WHOLE 

In all these examples, which could be multiplied ad 

libitum, the reactions exceed the limits set by the theory 

of reflexes. Moreover, their course is really determined 

by the condition of the rest of the organism. This shows 

that the reflex phenomenon is not only modified by the 

state of the rest of the organism, as has been generally 

accepted, but that the reaction, from the very start, de- 

pends upon the condition of a field far beyond the reflex 

arc. The “reflex variations” are not variations caused by 

the influence of other fields upon the constant field of a 

reflex arc. They are events taking place in fields having 

a different extension. At first, it remains obscure how 

these wider fields become involved, and why, at one time 

in one way, at another time in another way. All attempts 

to explain the phenomena by assuming the existence of 
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certain further part processes, apply only to definite, in- 

dividual phenomena. However, other facts which contra- 

dict these assumptions appear again and again. 

THE STIMULUS EFFECT IS DETERMINED BY THE ‘FUNC- 

TIONAL SIGNIFICANCE’ OF THE STIMULUS FOR THE ORGAN- 

ISM. THE SO-CALLED NOCIFORM REFLEXES. There are fur- 

ther experiences which show that the effect pattern 

depends primarily on the functional significance of the 

stimulus for the whole organism. We have already re- 

marked upon the important fact that the mnociform 

stimuli, indeed any stimuli relevant to the whole organ- 

ism, outweigh other stimuli. However, as we have seen, 

there are exceptions to this law, e.g. when the recognition 

of the stimulus object is more significant than the ward- 

ing off of harm. 

There are situations in which an individual endures 

pain, etc., for the sake of “higher” interest. The defense 

of the organism against injury is then not the most sig- 

nificant or the most essential task of the moment. This 

proves that stimuli are dominant not because they are 

nociform, 1 not because there may be special noci-receptive 

organs (Sherrington), but because this injurious effect 

under certain circumstances becomes more important for 

the organism than all other stimuli to, or actions of, the 

organism. Again we see how important a factor the func- 
tional significance of the stimulus is. 

This factor can be well demonstrated when an individ- 

ual succeeds in interrupting strong bonds between definite 

stimuli and definite reactions. This is particularly marked 

if these connections are unusually strong, as in patholog- 

ical cases. The patient Pf., described in detail °® by the 

author, presented the following peculiarity: If he turned 

his head towards one side, say, the right, the left arm 

described a forced movement in the opposite direction, 
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i.e. towards the left. In this position, it remained tonic 

as long as the head remained fixed in this posture. Now, 

if the patient were asked to point with his left arm to 

somebody who stood on his right, he was unable to do so 

as long as the head remained turned to the right. One 

observed pointing-movement attempts in the left arm, 

while the head moved slightly towards the left. But actu- 

ally the left arm reached the right side only after the 

head was completely turned towards the left. Conversely, 

where the head had not been brought into a special posi- 

tion beforehand, the patient was able, on demand, to 

point to somebody at the right with the left arm in a 

normal way. The same was the case, if the patient pointed 

to somebody spontaneously. In both cases, we find (as in 

normal persons), together with the movement of the 

left arm towards the right, a head or eye movement in 

the same direction. Undoubtedly, we are not dealing here 

with a deliberate overcoming of ‘‘sub-cortical bonds.” 

The patient is by no means capable of overcoming the 

forced bond by direct, deliberate counteraction. Further- 

more, the altered reaction occurs much too promptly 

and spontaneously for this explanation to hold. The factor 

that determines his inability to execute a movement in 

the one situation and his ability to do so in the other, 

is that, in the one situation, an action of an isolated part 

of the organism is required (i.e. to execute a single move- 

ment), in the other, the action occurs, governed by the 

whole organism (i.e. by the intention to perform an act 

adequate to the situation). In the first case, the pathologi- 

cal bond existing in the area which has to come into 

action, is brought to the fore because the excitation takes 

place under artificially isolated conditions. In the second 

case, apparently, the excitation in the same fields is so 

different that the otherwise abnormally active bond be- 
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tween head and arm cannot become effective and may 

not even be present, even though the action brings the 

head into the same position as in the first case. It is 

always decisive whether or not the innervation takes 

place under the influence of the intention to point in com- 

pliance with the meaning of the total situation. The 

stimulus utilization (in this case, the stimulus given by 

the head posture) indeed depends upon the whole. Prob- 

ably also in the case where two reflexes are elicited, the 

predominance of one can be accounted for by its greater 

functional significance for the organism as a whole in a 

given situation. At all events, other explanations are in- 

adequate for certain cases. : 

THE VARIOUS PHENOMENA IN DIFFERENT FIELDS FORM 

A UNITARY WHOLE. All these facts indicate the existence 

of the relationship of any reaction to the whole of the 

organism. Still another factor points in the same direction. 

“Changes which can be noted in various regions of the 

organism are never independent of one. another; rather 

they stand in a very definite relationship to one another. 

\ They constitute a functional unit. It is impossible to 

inhibit artificially any one change without influencing the 
phenomena in other regions. 

IMPEDIMENT IN ONE PART OF A REACTION DISTURBS ITS 

TOTAL cCouRSE. Freusberg* found that the rhythmical, 

pendulous movements of the spinal dog can be prevented 

by holding one leg fast. We have frequently observed 

that very complicated forms of tremor of one hand, or 

abnormal, pseudo-spontaneous arm movements can be 

stopped by holding fast one part of the limb in motion. 

If, in the course of a typical pseudo-spontaneous move- 

ment which concerns the entire half of the body, one 

prevents a member, e.g. the small finger, from moving, 

then the entire movement stops: arm and leg become 
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relaxed and hang down. For the course of such appar- 

ently relatively isolated, abnormal movements (like a 

tremor of one hand) to exist, a definite configuration of 

the rest of the body is necessary. This is shown clearly 

by the fact that certain positions or passive movements 

of the non-affected parts of the body interrupt or modify 

the tremor. This is particularly pronounced in sérzatal or 

cerebellar phenomena. 
MEANINGFUL MODIFICATIONS IN CASES OF IMPEDIMENT: 

THE RIGHTING REFLEX IN THE STARFISH; THE WIPING 

REFLEX IN THE FROG; SCRATCHING IN MAN. Another 

phenomenon illustrates the relationship to the whole in 

still another way if,@hrough an event in the rest of the | 

body, an activity is not merely interrupted, but modified 

in a meaningful way, so that the purpose of that activity 

can be fulfilled?yIf one brings a starfish into an abnormal 

position, then naturally its most important activity of the 

moment is the return to the normal position. As the 

experiments by Preyer, Romanes and especially Jennings * 

have shown, one can vary the abnormal position consider- 

ably and still find that the starfish returns promptly to 

the normal position. Thirty variations of this return, de- 

pending on the starting position, have been observed, each 

being entirely different and immediately adequate, and 

impress one, as Alverdes*® points out, “as having from 

the outset, reference to the whole, and as being carried 

through holistically.” The execution of these movements 

is certainly not the result of trial and error. If one elicits, 

in a frog, the wiping-away reflex by applying acid to a 

certain part of the body, and amputates the leg by which 

the wiping movement normally is executed, the frog will 

immediately use another leg to do the wiping, as shown 

by Pflueger. Gergens *° has found the same to be true for 

the scratch reflex. If one holds the leg, which is ‘‘ade- 



222 THE ORGANISM AS A WHOLE 

quate” to a definite location of the stimulus, the animal 

uses another leg in the appropriate way. During the 

clasping position, stimulation of the nose of the clasping 

male toad, which otherwise elicits a reflex movement of 

the forelegs, now leads to a corresponding reflex in the 

hindlegs. This alteration of the locus of reaction appar- 

ently occurs in order to prevent a disturbance of the 

clasping. This explanation seems the most appropriate 

for understanding why, under these circumstances, the 

stimulation of the nose elicits a corresponding movement 

in the hindlegs.*! Likewise the dog, if placed on one side, 

thus preventing the use of the extremities of that side, 

will always scratch with one of the upper legs, no matter 

where the stimulus is applied. This may lead to a pro- 

cedure quite contrary to the usual one.” Similar phenom- 

ena are known to exist in men. Depending on the site 

of the itch in the body, we scratch ourselves with differ- 

ent limbs, but always so that the scratching takes place 

in the simplest manner with the least expenditure of 

energy and by the shortest route. This is also the case 

when the action of certain members is impeded. Then, 

without our awareness, another member executes the 

scratching movements with equal promptness, and also 

by the shortest way, in spite of the fact that the condi- 

tions are entirely new as compared with the normal.** 

I was able to observe similar phenomena in patients with 

brain lesions, whose consciousness was dimmed. They 

grasped for an irritating stimulus and shoved it aside, 

in quite the same way as normal people; that is to say, 

with the appropriate appendage, which, if impeded, was 

promptly replaced in action by another appendage. 

ONLY ONE PERFORMANCE IS POSSIBLE AT THE SAME 
TIME. EXEMPLIFICATION BY REFLEX PHENOMENA. The 
fact that the whole organism is involved in each per- 
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formance manifests itself furthermore in the phenomenon 

that basically, only one performance is always possible 

at a given moment. It is difficult to decide whether there ~ 

are exceptions to this rule in certain invertebrates, and 

whether it be true that in some echinoidea (sea urchins), 

the “pedicels, stingers and prehensile suckers operate 

seemingly independently of one another, and this, not only 

when they are located in distant, but also in neighboring 

parts of the body.” Bethe * himself is not quite sure of 

this, since otherwise he would not say ‘‘seemingly.”’ We 

cannot attempt here to decide whether or not we are 

dealing with a holistic performance corresponding to the 

respective situation. In order to do so, it would be neces- 

sary to know the nature of the organism of the sea urchin 

much better. We mention this example to point out how 

careful one must be, if one wants to determine whether, 

in an organism which is not very well known, we are 

dealing with one performance or with different, simul- 

taneous performances side-by-side (when the events in 

question appear to us as different). One unfamiliar with 

the structure of human walking, one who did not know 

that arm, leg, and head movement belong together, would 

say that in the process of walking different things occur 

simultaneously, whereas actually it is a unitary perform- 

ance. 

EXEMPLIFICATION BY THE MEDUSA; BY MENTAL PROC- 

ESSES IN MAN. In the Medusa, even according to Bethe, 

the conditions are unequivocally in favor of the Caw Z 

“exclusiveness of each process in the nervous system,” as 

he calls the phenomenon we have in mind. If the Pe 

brella of a medusa is touched anywhere, the manubrium 

turns in this direction. If, however, another point is stimu- 

lated simultaneously, the manubrium immediately changes 

its direction. Bethe has shown in a great number of ex- 

O-16 
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amples that definite reactions in one part of an organism 

(cephalopod) cannot be executed at the same time as 

definite reactions in other parts. Bethe writes that this ex- 

clusiveness becomes particularly apparent in the behavior 

of the Medusa towards the small, fast-moving crustaceans 

which live as parasites on its subumbrella. Sometimes the 

animal tries to remove them by a movement of the 

manubrium, sometimes by violent swimming movements. 

If swimming movements appear, the manubrium hangs 

down relaxed; if the defense with the manubrium takes 

place, then the swimming movements cease. Alverdes says 

of the nymphs of the Ephemerida, that they are not capa- 

ble of following two different activities simultaneously, as 

e.g. walking or cleaning of the mouth apparatus while 

beating with the fan-like tail in the direction of an ap- 

proaching object. 

~ In our discussion of the fact that one reflex is inhibited 

by another, or that a pseudo-spontaneous process is dis- 

turbed by other processes not belonging to the former, 

we have met corresponding phenomena also in(man, We 

are familiar with this exclusiveness, particu arly in 

psychic processes where it is usually described and 

. studied under the name of the “limit of consciousness.” 

Ce here dealing with a very general prin- 

\ yeiple & which can be described by saying that, at one time 

~/ \/ only one performance can take place in the ores 

“EVERY REACTION IS A “GESTALT-REACTION” OF THE 

WHOLE IN THE FORM OF A FIGURE-GROUND CONFIGURA- 

TION. These phenomena could still be interpreted in the 

sense that while one process takes its course in one part, 

the rest of the organism cannot become active in a way 

alien to this course. The facts, however, point to an even 

closer relation of the individual action to the rest of the 

organism. They show that the condition of the rest of 
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the organism is not an indifferent factor for the course 

in the part, but that changes in the rest of the organism 

influence the latter in a definite way. Consequently, we 

must regard the process it in the rest of the organism as 
nging to in the part; moreover both constitute a 
Once one has become accustomed to take into 

account the behavoir of the rest of the organism, which 

seemingly does not belong to the performance, under ob- 

servation, then one recognizes clearly that{the process 

in the rest of the organism is, by nature, part of the 

individual, apparently-isolated performance.) This holds 

true in the course of such simple performances as reflexes 
—as well as in voluntary acts and perceptions. We really 

must always speak of a reaction- Gestalt which comprises 

the entire organism. ‘As wi we have discussed, one can dif- 

Geréntiate in this Gestalt, although only in a certain ab- 

stract sense, between two components—the “figure” and 

the “ground” (cf. page 109). ce ae 
WHEN DO PROCESSES APPEAR IN A PART OF THE ORGAN- 

1sM? This view might seem exaggerated. Are there really 

no processes in the organism which take place in the pe- 

riphery exclusively? And are there really no reactions dur- 

ing which the organism is at least not essentially affected 

in its entirety? Certainly these may exist, but they are 
the exceptions. We may find them in animals in that 

kind of artificially isolated reaction as the conditioned 

reflex and those actions built up by special “drill” and 

coercion, etc. However, even in these instances, the rest 

of the organism is really not uninvolved. One misjudges 

the actual facts in these phenomena because one easily 

overlooks the fact that the course of the process has been 

restricted to a comparatively peripheral sector by artifi- 

cial interferences imposed by the experimenter, by the 

artificial shunting off of the rest of the organism. It would | 

ne 

wees 
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be more correct to say that the rest of the organism, due 

to the minute experimental arrangement, remains in a 

definite and constant state, thus representing a uniform 

background upon which the performances stand out. Such 

conditions arise also in the “border situations of life.” 

( We find, furthermore, relatively isolated performances 

. in patients, in whom disease produces such isolation of 

parts. Finally, we know such performances occur in very 

intricate mental settings, e.g. in certain psychological 

experiments. 

THE RELATIVE INDEPENDENCE OF THE PERFORM- 
ANCES FROM THE FUNCTIONING OF A SPECIFIC 
LOCALITY TO WHICH “NORMALLY” THEY ARE 

RELATED—THE HOLISTIC RELATIONSHIP OF 
PERFORMANCES. EXEMPLIFICATIONS 

The holistic relationship of performances is further- 

more expressed in their relative independence of specific 

regions to which they are normally related. This relative 

independence can be widely demonstrated in the most 

diverse performances. Jt is particularly impressive in the 

adaptation phenomena of cases with irreparable defects 

in specific regions. We have already discussed the instruc- 

tive case of the unilateral calcarine destruction. We shall 

here relate a few further examples of defects in the pe- 

riphery and in other parts of the nervous system, includ- 

ing those in the cortex. 

TRANSPLANTATION OF NERVES AND MUSCLES. We know 

that if one transplants a part of the proximal portion 

of a peripheral nerve into the distal portion of another 

cut nerve, and if neurotization of the distal portion is 

achieved, the previously paralyzed muscle can recover 

its voluntary activity. The process usually takes place 

in the way that O. Foerster *® has described in the case 
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of transplantation of a part of the central portion of the 

accessorius to the peripheral portion-ofthe facial nerve. 

At first the facial muscles cannot be moved, ¢ either in 

an attempt to innervate them intentionally, or through 

innervation of the accessorius. In a second stage, when 

the central accessorius fibrils are grown into the facial 

muscles and the electric stimulability has again become 

approximately normal, a contraction of the facial muscles 

occurs simultaneously with each voluntary elevation of 

the shoulder, this elevation being mediated by those 

branches of the accessorius which have not been trans- 

planted. However, the facial muscles still cannot be in- 

nervated alone. But this condition changes, according to 

Foerster. The patient very soon succeeds in again in- 

nervating the facial muscles, directly and voluntarily. 

At first, the shoulder moves at the same time, but later 

the movements of the facial and the shoulder are again 

separated. This development is most likely not a mere 
training effect. Of course, the patient tries until he 

achieves a proper innervation; but once the innervation 

is successful, it always takes pines promptly thereafter. 

lin ae osm to determine unequivocally how the 
proper innervation is achieved, and what part the factor 

of practice plays in these partial nerve transplantations, 

because we cannot decide definitely at which moment 

anatomical conditions make the movement of the muscles 

possible. In total transplantation of a nerve, as Bethe *° 

has done it, by crossing the sciatic nerves of the dog, 

the conditions are more clear. There we find that the 

correct innervation takes place without any preceding 

incorrect movements. This is also true in the transplanta- 

tion. of muscles, a condition particularly instructive be- 

operation. In this case, we observe that the proper move- 
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ment occurs immediately after removal of the bandage. 
For example, in transplantation of the flexor tendon—in 
the case of a peripheral paralysis of the radial nerve— 

“Incorrect movement does not occur” at all. In such 

cases, where the correct innervation appears immediately 

in the first movement executed, the assumption of any 

form_of_relearning is clearly impossible. 

The usual interpretation of the results of these transplanta- 

tions rests upon the atornistic premise that the relationship of 

each area in the cortex to its corresponding motor nucleus is 

independent. The isolated excitation of an area, and also the 

Innervation of the corresponding muscles, supposedly are 

brought about by the fact that those “cortical excitation pat- 

terns,” which underlie the “idea” of a movement (here the 

facial movement), are assumed to be separately localized and 

to have a distinct connection with the area (here the facial 

area). Through transplantation, this cortical excitation pat- 

tern, corresponding to the facial movement idea, acquires a 

connection with the cortical area for raising a shoulder. When 

this cortical excitation pattern is in excitation, the shoulder- 

raising area at first responds as a whole. Therefore, when the 

attempt is made to make facial movements, all the muscles are 

innervated which have a part in the raising of the shoulder. But 

the movements of the shoulder finally cease during the voli- 

tional innervation of the face. This is due to the fact that, 

within the cortical area for shoulder raising, a dissociation of 

the elements which are assigned to the individual shoulder- 

raising muscles, has occurred (hus the cortical elements which 

\ correspond to the raising of the shoulder, are innervated inde— 

pendently of the other elements, separated from the cortical 

excitation processes which correspond to the intention to 

move the face, #oerster *’ says: “It is possible that now a tract 

is put into service which runs from the cortical facial focus to 

the accessorius nucleus, and which formerly was not used si- 

multaneously with the volitional facial innervations.” 

One must raise the question: How should the cortical “cen- 
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ter of facial movements” now gain a relation to the shoulder 

focus, if this relation were not always existent? Or why should 

a connection between facial focus and accessorius nucleus, 

which existed right along, start to function now, whereas it 

had not functioned previously? And why should this connec- 

tion have existed, if it were not necessary for functioning? 

This last assumption of such an eminent scholar as O. Foerster 

illustrates exceptionally well what difficulties this view en- 

counters, what paradoxical ad hoc assumptions it is forced to 

make. Actually, both assumptions appear completely unintel- 

ligible. One cannot be surprised if, on the basis of such concep- 

tions, Foerster has to confess that “In the desire to explain 

the restitution processes, we can never succeed beyond a cer- 

tain point,” and that he himself was not able to explain the 

processes without resorting to a principle of “purposefulness.” 

This principle could at best give the reason for the new forma- 

tion, the impulse for it. It tells us nothing, however, as to how 

this formation itself is brought about. 

THE ADJUSTMENTAL SHIFT REQUIRES NO TRAINING OF 

INNERVATION AND NO PREFORMED HISTOLOGICAL CONNEC- 

TIONS. If we wish to obtain an understanding of how ~ 

the new innervation is brought about we must concen- 

trate on the { fact t that correct innervation is not the result | jeod 

of practicing, but that the very first performance is | 

already correct. This fact precludes the hypothesis of ~ 

newly- -formed tracts, or the training of tracts which were 
formerly not used. If the basic concept of normal inner- 

vation necessitates such an assumption in order to explain 

the results of transplantation, then very serious doubts 

as to the correctness of that concept must arise. In our 

opinion, the results of transplantation. clearly show that =e 

this this concept is untenable. Careful investigation reveals ~ 

that it does not even fit normal conditions. Whenever we 

intend a certain movement we do not innervate individual 
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muscles or muscle groups, but a change in the present 

state of innervation of( all) the body muscles takes place. 
Thus, a “pattern of innervation results, in in which one 

definite Single < contraction, namely, the one which is in- 

tended, stands in the foreground. For the appropriate 

contraction of one muscle group, i.e. for that contraction 

by which a definite effect results, a certain state of inner- 

vation of the remaining body muscles is requisite. To 

be sure, we do not notice this state of innervation, because 

it seems to be insignificant for the intention of that 

movement. But it is not at all insignificant, it rather en- 

ables the organism to execute the movement correctly. 

One can observe, especially in cases of peripheral paral- 

ysis, that when a certain movement is intended, the excita- 

tion decidedly does not propagate only into the nerve 

and muscle field in question. We see, as in a case of 

peripheral facial paralysis, that through continued effort 

to innervate the paralyzed face, the excitation flows into 

other muscles and results in false movements, especially 

of those muscles which are related to muscles in which 

the effect does not occur. We can always observe that 

when innervation is rendered difficult, more or less ex- 

tended so-called associated movements occur. This, how- 
ever, is only possible if there are connections between 

the various fields, which usually are regarded as isolated. 

The explanation of such facts offers no difficulty for our 

view of the net structure of the nervous system, but 

it remains completely unintelligible for the theory of iso- 

lated mechanismsKA definite configuration of excitations 

\|in the entire organism, especially in the nervous system, 

creme to any single movement, as well as to any 

performance of the organism) The movement of a definite 

muscle group is only the particularly outstanding part 

of the whole event. If the possibility for its realization 
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is disturbed peripherally, as in case of paralysis, then 

that movement drops out, the excitation in the rest of 

the organism is malformed, and thus the various asso- 

ciated movements occur. 

How the excitation pattern comes about, when a specific 

movement is intended, we cannot as yet determine with 

any degree of certainty. Here we are facing the problem 

of how to explain volitional performance in general. In 

this regard, we can say at this time only the following: 

The intention of a volitional performance, like a voli- 

tional facial movement, means a very definite attitude 

iE the organism towards certain demands of the environ- 

mentYT his attitude finds its expression in a special con- 

figuration of the organism, and becomes apparent as the 

innervation of a definite muscle group. Thus, the expla- 

nation of innervation becomes part of the-generalproblem 

of the adjustment of the organism to the environment, 

in fact, of the origin of a specific form of coming to terms 
with the world. The idea we are advancing here is in line 

with the general biological principles which we have 
developed above. These principles enable us to explain 

innervation after transplantation, on the same basis as 
normal innervation. To us, innervation of a particular 

muscle group does not correspond to the activity of an 
isolated apparatus. But under certain circumstances, the 

excitation takes its course through these apparatuses, 

because they offer the easier way to effectuate the in- 

nervation. From this view, it is not surprising that the 

innervation is effected equally correctly in that case 

where the normal connection between the central nervous 

system and the peripheral part is disturbed, and another 

connection is established. In other words, it is not sur- 

prising that correct innervation occurs as long as any 

connection whatsoever exists. 
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new connection between the muscle and the organism is 

brought about. As long as a connection exists at all, the 

innervation succeeds because the > total excitation pattern, 

which corresponds | to the intended movement, can effectu- 

ate itself. This is because the total excitation pattern 

is not confined toa de definite anatomical structure, but 

represents a eee excitation Gestalt which can utilize, 

[ or our view, it is immaterial by which apparatus the 

p enomenon as the scratching reflex nee promptly sets 

in (with the aid of other muscles) when the “adequate” 

muscles are impeded. The performance is based not on 

the activity of certain mechanisms, but on certain poten- 

tialities of the organism which realize themselves “by 

utilization of all sorts of substitute means when the 

“normal” means are out of order. 

Phenomena similar to those just described become especially 

apparent in transplantations in the vegetative nervous system 

as in transplantation experiments of vagus andieayaeelia 

Langley ‘® has connected the central end of the vagus to the 

peripheral end of the sympathicus, and obtained a sympathicus 

effect when the central part of the vagus was stimulated. Cor- 

respondingly, after connecting the central end of the sym- 

pathicus with the peripheral end of the vagus, he obtained a 

vagus effect when the sympathicus was stimulated. In the well- 

known experiment of Bruecke,’® the heartbeat is retarded when 

the depressor is stimulated—even if both vagi are transected 

—as long as the sympathicus remains intact. The retardation 

takes place by way of the “vagus center,” the excitation of 

which now becomes effective by way of the sympathicus. If 

one explains this phenomenon through reduction of a sym- 

pathicus tonus or through the excitation of inhibiting fibrils in 

the sympathicus, one simply makes auxiliary hypotheses ad 

hoc, which are completely unnecessary. According to our view, 

this phenomenon finds a simple explanation. The “mechanism” 
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stimulated in this situation is composed of depressor, vagus 

center and sympathicus. The performance in question, corre- 

sponding to the change which a stimulation of the depressor 

produces, is retardation of the pulse. It is mediated by the 

so-called vagus center which, when stimulated, reacts with 

pulse retardation. The channel used for this mediation is a) 

available connection of the central nervous system with 

heart, in this instance the : ‘sympathicus. Gt is immaterial < 
‘what channel the retardation of the heart is effected; as long ae 

as a nerve relationship exists between the central organ and the 

heart, the re retardation occurs.\This shows that the sympathicus 

in itself, “neither accelerates nor retards the heartbeat. It is, 

like the vagus, the mediator of a performance which results 

from the total situation, or from the excitation of a mechanism 

which is in connection with the heart. 

THE SEQUELAE OF AMPUTATION. As a second group of 

examples, which prove the same point, we want to refer 

to the phenomena in amputation of one or more extremi- 

ties in animals. If one amputates any extremities, as in 

arthropoda, the animals immediately walk with the re- 

maining extremities in the most efficient manner, al- 

though under the new conditions, extremity and muscle 

combinations quite different from those which are “‘nor- 

mal,” are used. Relevant experiments were first made 

by Buddenbrock,” and were then carried out very system- 

atically, especially by Bethe and his pupils ** in various 

animals. In these investigations, the laws which govern 

the development of the new gait have been clearly elab- 

orated. 

The most important aspect of these significant experi- 

ments is, for us, that the shift to the new gait takes place 
correctly, in the first attempt of the animal. This means 

that a ‘complete change of the distribution of excitation in 

a large part of the organism takes place as soon as the 
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demand of a performance requires it. This becomes par- 

ticularly impressive when the new locomotion is. of an 

entirely novel kind, never used before, as the experiment 

by Fischer especially shows. All the legs of a guinea pig 

were amputated. Soon after awakening from the anaes- 

thesia, the animal began to roll around its longitudinal 

axis. Rolling was now the only possible means of locomo- 

tion. 

THE ADJUSTMENTAL SHIFT IN HEMIPLEGIA. WRITING 

WITH THE LEFT HAND WITHOUT TRAINING: A FURTHER 

PROOF OF HOLISTIC RELATION. We know of correspond- 

ing phenomena also in man. If one hand cannot be used, 

as in hemiplegia, or if one hand is lost through amputa- 

tion, we find very often that the intact hand takes over 

the performances of the other with extraordinary prompt- 

ness, and not infrequently after only a short period of 

transition. This is particularly pronounced when the right 

hand, the so-called predominant hand, is rendered inac- 

tive, and performances are demanded, for the execution 

of which the use of the right hand is, merely a “matter of 

course,” as in writing. Persons whose right arm is para- 

lyzed or amputated, learn very quickly to write with the 

left. It is not really correct to say ‘“‘they learn”; they do 

not need to learn because im principle they know it al- 

ready at the first trial. What they really learn is how to 

overcome obstacles. 

At first, they must overcome a psychological resistance 

against writing with the left hand, because they believe that 

they cannot write with the left hand. They must become accus- 

tomed to the necessity of holding the pen somewhat differently 

and to a somewhat different position of the paper as compared 

to right-hand writing. Furthermore, they must get accustomed 

to the fact that the written part is covered by the writing arm, 

if they write in the normal fashion from left to right, and that 
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therefore they cannot immediately control, with their eyes, the 

process of writing. But once they have overcome these re- 

sistances, they soon write with the left hand as they once wrote 

with the right, although objectively not as correctly, and sub- 

jectively with somewhat greater effort. But ut it is not a question 
of having to learn to write the letters with the left hand in the 

way_we all had to learn to write with the right. In principle, 
this capacity of writing with the left hand becomes particularly 

clear if the patient does mirror writing with the left hand, as is 

the case in some right hand hemiplegies. The patient certainly 

does not learn this. He is surprised himself that he produces 

mirror writing when he uses his left hand in an unreflective or 

naive way. We do not want to discuss here the question of why 

mirror writing occurs. The essential point, for us, is that the 

patient is able to write promptly without any special training 

—be it with the left hand, or be it with practically any mov- 

able member. Other performances, also, are soon promptly exe- 

cuted by the left hand. 

Any normal person is immediately capable of writing 

with any part of the body which can at all be used for 

writing movements. But we are also able to write in 

quite unusual positions of the hand,” for instance, if we 

turn the palm of the hand up, or rotate the hand even 

beyond that position. This is certainly not a case of train- 

ing, nor does it indicate the existence of definite nerve 

connections. Where is scarcely a more instructive, and 

less simple experiment known, to demonstrate that a per- | 

formance is not bound to specific anatomical connections, 
and to prove that it is not the course of excitation within 

a specific apparatus which is essential for the perjorm= |S 

ance, but rather the functional pattern of the excitation, 

It shows further, that it is nota specific and consta constant way 

of execution which is basic, but that a certain end has to 

be reached, no matter in what way, and that this way is 

always determined by the condition of the whole. 
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THE SHIFT IS FACILITATED WHEN A PERFORMANCE BE- 

COMES ENTIRELY IMPAIRED. The following observation of 

Trendelenburg *° is also very illuminating. After operation 

of the cortex of a baboon, by which the white matter 

below the arm and leg area of the left cerebral cortex was 

destroyed, only the left hand was used for the grasping 

of fruit by the animal. Seven weeks after the first opera- 

tion, the left arm was amputated. Now the animal tried 

immediately to reach with the right hand for food brought 

into its cage. The following day, it was already capable of 

a more differentiated use of thumb and index finger 

toward each other, so that after a short period the right 

hand was used almost like a normal one. Now, a deep 

incision in the arm region of the left cerebral cortex was 

made. This again destroyed the capacity of reaching for 

food with the right hand. This reaching movement, how- 

ever, could again be brought on if the food was not carried 

into the cage, but was placed outside, so that the animal 

could reach the food only by use of the arm. Although the 

reaching movements no longer turned out so well, still 

the arm was continuously used for grasping when the 

situation required it. 

Similar to the way we have presented it in case of cal- 

carine lesion, the general rule is that the adjustmental 

shift takes place when execution of the performance in the 

customary manner has become totally impossible. As long 

as an injured member is still capable of some perform- 

ance, though imperfectly and impeded, the use of the 

other members for certain unaccustomed performances 

develops more slowly than in the case of complete inca- 

pacitation. Thus, after amputation, persons learn to write 

much faster with the left hand than persons with hemi- 

plegia. The general functional impairment which is usu- 
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ally present in cases of hemiplegia, to a greater or smaller 

degree, certainly does not account for this difference. 

We find the same difference also, between incomplete 

and complete paralysis of the hand, due to non-cortical 

nervous disturbance. The adjustmental shift is facilitated 

if the customary execution of a performance has become 

impossible. The difference, as well as the promptness of 

the shift in general, becomes particularly clear in reactions 

of great vital importance, which are certainly rooted in 

the whole organism. While patients cannot possibly be 

made to carry out, on demand, volitional movements with 

the “inadequate” hand, this usually occurs very promptly, 

in such vitally important reactions. For example, patients 

with a paralyzed hand usually remove promptly an irri- 

tating stimulus on their body with the intact hand, no 

matter where the stimulus occurs, even if this be a place 

where normally the other (now diseased) hand would 

be used to remove an irritation. But characteristically 

enough, this is the case only when the motor capacity of 

the “adequate” hand is absolutely insufficient for the per- 

formance. One often then sees that at first, such move- 

ments appear in the not completely paralyzed hand, which 

could bring the arm to the irritated place if the motions 

could be executed to a sufficient extent. But after a few 

futile attempts the movements in the damaged arm cease, 

and the other arm promptly takes its place and removes 

the irritation as much as possible. This is not due to delib- 

erate and voluntary behavior of the patient, but is tied up 

with a much deeper-lying, more vital process. This is in- 

dicated by the fact that the process—at first, the futile 

use of the damaged arm, then the prompt execution of the 

performance with the undamaged one—always takes place 

in the same manner. It is confirmed by the fact that the 

same behavior can be observed even when a patient is 
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unconscious."* Patients with disturbed consciousness 

grasp the irritating stimulus object particularly promptly 

with the adequate member. If the adequate member is 

partially paralyzed, one first sees attempts to reach the 

stimulated place with this member. Only if the attempt 

does not succeed, is another member used, the next ade- 

quate in line. Obviously it is essential for the organism 

to free itself from the irritating stimulus object. Normally, 

this is not always done with the arm; a person with un- 

disturbed consciousness has a number of defense means 

at his disposal. He can defend himself against the stimulus 

by a glance, or a speech, or by withdrawing the entire 

body. If he realizes that the danger is after all not so 

great, he may even tolerate the irritation for certain rea- 

sons, as is the case in examination of a patient with sen- 

sory disturbance. All this is impossible if an individual’s 

consciousness is disturbed. Only one behavior is available 

for such a person, and it occurs compulsively. It is the 

behavior which is suited for removing the danger by the 

fastest and safest means: by reaching with the hand. It 

is particularly interesting to see how an organism with 

disturbed consciousness, protects itself when this ade- 

quate behavior is prevented by the adequate member 

being held back by force. At first the arm moves violently 

—apparently to free itself. At the same time there is an 

onset of all kinds of general reactions, like twitching of 

the face, and of that part of the body which is near the 

stimulus, and possibly a general unrest. If it is impossible 

to free the adequate arm, these general reactions cease, 

and the other arm, which is now the most adequate mem- 

ber, promptly reaches for the locus of the stimulus. 

Bethe has found that the dung beetle, after removal 

of the middle leg, easily achieves a shift to an ordered 

gait. Matthaei ** amputated the lower part of the middle 
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leg. As a result, the animal moved practically without 

change, on a rough surface such as a blotter; the stumps 

were used like regular limbs, and the “remaining legs” 

accordingly showed the normal ambling gait. If, however, 

the animal were placed on a smooth surface, the stumps 

were no longer moved and the other legs now shifted, in 

the sense of a trot. In other words, an inability to reach 

the ground with the mutilated limbs, had the same effect 

on the animal as if the limbs were missing, as if they had 

been totally destroyed; and in that case the shift oc- 

curred. But if the use of the stumps still proved effective 

for the gait, as on a rough surface, the normal mode of 

locomotion was maintained even if the walking itself were 

not totally normal. Kuehl observed similar phenomena in 

the crustaceans. Bethe and Woitas *° were able to deter- 

mine that dyticus maginalis, a beetle which normally 

swims only with the rear pair of legs, uses the stumps of 

these legs for swimming as long as that succeeds. Only 

when this is no longer possible, does it shift to the middle 

legs for swimming. Matthaei suggests the explanation that 

the shift occurs only when the receptor correlate of the 

movement of the partially amputated leg drops out. I do 

not believe that a proprioceptive report represents the es- 

sential factor. I am much more of the opinion that the 

shift occurs if the performance in question can no longer 

be accomplished in the ordered fashion. In support of this 

view, I may point out that the use of the stump does not 

give the identical sensory report as did the use of the 

entire leg. If, through the use of the stump, an essentially 

ordered performance is achieved, there is no real occasion 

for a shift. But as soon as this ordered performance drops 

out, then the shift sets in. Our explanation also makes 

intelligible another experiment, which Bethe has described. 

It is not necessary to amputate a leg of a dog in order to 

0-17 
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produce a shift; rather it is sufficient to tie a shoe-like 

apparatus under a foot, by which a strong pain is pro- 

duced with each step. In that case as well, the shift takes 

place. Obviously the strong pain makes the usual, normal 

gait impossible. Ordered behavior is therefore only re- 

established, after the pain has been eliminated, by using 

the remaining limbs exclusively. For the same reason, 

fastening the leg to the body has a different effect than 

amputation, for it does not cause a shift. The fastening 

does not produce a simple impediment of the movement, 

but a continuous irritation of the animal. Thus the ani- 

mal is continuously urged to free itself from the fasten- 

ing. The impossibility to do so leads to continued general 

unrest, to catastrophic reactions which prevent a new 

order, that is, the shift to a different use of the extrem- 

ities for walking. Yet, according to Matthaei’s view, it 

should lead to a shift. Apparently the adjustmental shift 

occurs always with regard to the whole organism. The 

essential factor is not the non-occurrence of a sensation, 

but the impossibility of producing the effect. Of course, 

sensations, or better, the total changes in the organism 

which appear during the effect and which continuously 

influence the action during performance, play a part. But 

they do this only after the shift has taken place. When 

one leg is missing, the stimuli sensations from this leg, 

which would be associated with the normal gait, are also 

missing. Beside the lack of the proper effect, this state 

may, at most, produce disorder in the act of locomotion 

itself, with the result of a catastrophic reaction. And so 

the lack contributes indirectly towards the shift. 

If the movement of the fastened limb is impaired, 

through transection of the sensory and motor roots, 

then the fastening does not hold up, or prevent the shift, 

as Bethe has shown. This is plausible, because then there 
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is no reason for unrest and for attempts of the animal 

to free the limb. The small movements which occasionally 

occur in the free end of the fastened leg, according to 

Bethe, are not essentially disturbing. It is noteworthy 

that Bethe emphasizes that these movements do not corre- 

spond to movements which would be normal for the fowr- 

leg gait. Rather they fit into the changed rhythm of the 

three walking legs; thus they do not actually disturb, but 

may even support the three-leg gait. They are not move- 

ments at all comparable to those in the attempt of libera- 

tion, neither are they random movements. Apparently, 

they “belong” to the three-foot gait. Thus, it becomes 

intelligible that the shift cannot take place when these 

small movements of the stump are prevented through a 

very strong fastening, as for instance, putting the leg 

into a plaster cast (Bethe), apparently because this causes 

a serious state of general unrest which hinders the shift- 

ing. 

Just as in dogs, in crustaceans, or in starfish, so also 

in human beings with disturbed consciousness, the fasten- 

ing of the member, which is adequate for the removal of 

a given stimulus, hinders the appropriate shift. As long 

as the adequate arm is held, so that the patient can still 

execute certain movements with it, so long do movements 

occur in the arm. If no ordered removal is achievable, 

we find, besides the attempts to free the arm, general 

reactions which are rather the expression of the general 

shock, and which appear not very appropriate for rid- 

dance of the stimulus. But if one holds the arm tighter, 

so that any movement is practically precluded, then the 

movements to free the arm soon stop, and “ordered re- 

moval,” with another extremity, takes place. This be- 

havior, in a person with disturbed consciousness, shows 

clearly that although these reactions can be modified by 
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consciousness, they are not caused by it. We are dealing, 

rather, with phenomena which are biologically deeply 

grounded, and which become intelligible only if we regard 

them holistically. 

DEPENDENCE OF SUBSTITUTE PHENOMENA IN CORTICAL 

IMPAIRMENT UPON THE WHOLE. /f a certain part is so’ 

completely destroyed that an adjustmental shift in that 

field is no longer possible, the relationship of the reactions 

to the whole becomes especially clear in the character- 

istic_substitute phenomena which form in other fields. 

To what extent such substitute formations in animals 

play a part, cannot be stated definitely. Sufficient spe- 

cialized investigations, in this respect, are not available. 

But it seems beyond doubt that, for example, in animals, 

the total loss of vision can be compensated to a certain 

extent, through a specific utilization of the intact senses 

and the motorium. At least animals with such disturbances 

do not simply perish. In any event, observations are at 

hand to indicate that animals, even in their natural life 

situations, have survived with such defects. 

But the observations in patients are more revealing 

ve to the rules of substitute phenomena) Some patients, 

due to a motor speech-disturbance, have lost the ability 

to solve promptly tasks of the multiplication table, be- 

cause in performing this task in their premorbid state 

they have predominantly drawn upon motor speech series. 

They knew the performances, so to speak, motorically by 

heart. We see then that such patients create substitute 

means by utilizing performances of visualization when- 

ever they are compelled to calculate; and thereby the in- 

dividual’s premorbid skill plays a considerable réle. One 

of my patients proceeded as follows: He made a chart 

(matrix) of ten by ten squares, wrote in the first row and 

in the first column the figures from one to ten, and then 
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wrote, in each one of the squares, the figure which re- 

sulted from the multiplication of each figure of the first 

column with each figure of the first row. Thus he obtained 

a complete multiplication table from 1 to 10. When he 

had to solve a problem he drew upon his visual image 

of this table, looked for the place which corresponded to 

the result of the multiplication, and “read off” the re- 

sults. Naturally, to form such a substitute, a particu- 

larly well-developed visual imagery is necessary. 

Generally stated, individual premorbid skills are nec- 

essary for the formation of substitutes. Therefore the 
type of the respective substitute formation is not arbi- 

trary. Hence the physician cannot develop substitutes 

arbitrarily, on somewhat purely theoretical grounds. 

Rather, in order to obtain a good substitute, it is neces- 

sary to know the individuality of the patient very well. 

It is interesting, from a general biological standpoint, that 

the utilization of a special ability may take place, on the 

part of the patient, completely “instinctively.” The pa- 

tient usually cannot render an account to himself as 

having had any special ability in that field. This became 

particularly clear in the substitute-formation of the 

“mind-blind” patient, on whom Gelb and myself have re- 

ported. The visual performances of this patient were dis- 

turbed to such a degree that he was unable to recognize 

even the simplest visual objects. Nor did he have the 

correct visual experience of “straight” and “curved.” 

Therefore, he was also unable to identify letters or fig- 

ures from purely visual impressions. To him, everything 

was a chaos in which he could recognize only light and 

dark spots. But he very soon learned to read without any- 

body instructing him. As we have reported in detail, he 

read by tracing stepwise along the light-dark margins, by 

making the macula, so to speak, glide over them. The 
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experienced movement constituted, to him, a letter, in the 

same sense as, for us, the seen letter. It is no question 

that he had achieved this kind of reading all by himself, 

neither really knowing how he developed it, nor what he 

was actually doing. Not before we disclosed the nature of 

his procedure and had explained this to the patient, did 

he become aware of the fact that he read differently than 

normals do, and than he himself formerly did. It is very 

doubtful whether he ever understood completely in what 

the difference consisted. But he learned one thing: 

Namely, to use his new way of proceeding with great 

virtuosity. Since he saw only spots in front of him, the 

shape of which he was not able to comprehend, the tracing 

with his eyes was guided only by the borders between 

light and dark. Of course, he was not at all certain 

whether he started his tracing at the appropriate, right 

point and whether he continued in the right direction in 

order to gain the motor image characteristic for the in- 

dividual letter. It was at first entirely a matter of chance 

whether he obtained a good result. Later, he learned to 

develop the tracing systematically on the basis of certain 

criteria, and so arrived at a specific method of determin- 

ing where to begin and how to continue the movement. 

That made it possible to “read” with greater speed and 

accuracy. The patient behaved similarly in “recognizing” 

other seen objects. He attained such perfection that his 

“detour” behavior was hardly noticeable, and that he was 

eventually able to follow a vocation in which accurate 

measuring was very important: he had to cut ladies’ 

leather bags of a certain form and size. 

On the basis of these minute observations, we find that 

the general laws of forming substitutes are the same as 

in adjustments. Here as well, the cause is the complete 

incapacitation of a certain performance which is of par- 
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ticular importance for the individual. And here also, the 

impulse arises from the experience of a catastrophic re- 

action which sets in, if such a performance is completely 

impossible. The substitution is formed without conscious- 

ness. Of course, the patient first tries and makes many 

errors till he finally reaches the right result, that is, one 

which gives ordered behavior. He maintains the pro- 

cedure which he experienced on those occasions, but 

without understanding how it leads to the good result. 

He remains without insight, in this respect, even when 

he improves the result volitionally by developing certain 

aids, which he has experienced as leading him more 

quickly to the goal; so for example, when he starts to 

read at the left, or when, after having traced a part of the 

object, he checks whether these experiences and _ his 

visual sensations coincide with one or another familiar 

kinesthetic image, etc. Thus far, training can improve the. 
performance, but does not change, in principle, the pro- 

cedure in the substitute formation. The adequacy of the 
substitute formation depends on the potentialities of the 

respective person and on the demands which are made 

upon him. Thus it is pronouncedly related to the whole. 

The influence of the demand manifests itself in the fact 

that if the demands are too little, the adjustmental 

shift is imperfect, worse than it should be according to 

the kind of injury of that field, the impairment of which 

makes the adjustment necessary. Such demands, which are 

too small, can be caused by extraneous factors or, fur- 

ther, by defects of the organism itself. If the overcom- 

ing of difficulties is too much facilitated from without, the 

level of the performance drops too far, just as greater 

demands increase the performance level. We can observe 

this whenever we have occasion to study the behavior of 

different patients with almost the same defects, in differ- 



246 THE ORGANISM AS A WHOLE 

ent life situations. The patients as well as observers are 

surprised to see what performances they can accomplish, 

if one makes greater demands upon them. Of course, the 

demands must be adequate to, and not beyond the capac- 

ity of, the patient. Patients with apparently serious de- 

fects are capable of extraordinary performances, if certain 

life situations compel them, as Walthard has shown par- 

ticularly well. But a too severe shrinkage of the milieu, too 

great a reduction of demands, can be caused through fur- 

ther impairments. 

Thus the shift or substitute formation may take place 

only insufficiently, or not at all, if it becomes useless on 

account of further defects which preclude the use of the 

preserved functions to such an extent that, by their use, 

the impaired organism could not achieve essential per- 

formances. One observes quite often that patients sus- 

tain certain disturbances without developing adaptations, 

either because in their case impairments in other fields 

forced them into inactivity, or because such demands, 

suitable to cause the shift, do not even reach the 

patient, on account of the other defects. The adaptation 

varies, depending on whether a patient lives continuously 

in the protecting milieu of a clinic, or whether he lives 

outside, where certain demands of everyday life compel 

him to utilize his capacities as widely as possible. 

This difference became particularly impressive in two cases 

of mind-blindness, which I had occasion to observe.?? The 

analysis brought out clearly the various factors which favor 

adaptation, or obstruct it. The one patient showed impairment 

of visual perception to a high degree. But in spite of this last- 

ing impairment, he developed such a far-reaching adjustment, 

that in general this defect was not noticed at all. He was able 

to follow his vocation, and to fill his place as the father of a 

family. Closer examination revealed that this was not attained 
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by adjustmental shift, but by substitution (cf. page 242). The 

patient had developed an unusual mastery in motor perform- 

ances which enabled him, in spite of his impairment of visual 

perception, to meet all demands of his milieu. The other pa- 

tient, whose vision was less disturbed, so that he was able to 

recognize quite a few things purely visually, also had devel- . 

oped certain motor-substitute performances, but to a very 

much less extent. They were so imperfect that he practically 

could not move in the dark, and was able to execute move- 

ments only when looking at the moved member. The second 

patient, on the whole, seemed much more helpless than the 

first, also with regard to the motor field. Various factors ac- 

count for this difference. Possibly the good substitute forma- 

tion of the first patient was supported to a certain degree by 

his particularly good motor-kinesthetic endowment, which the 

second patient did not possess. We must consider, as a second 

factor in the development of the substitute, that the purely 

visual performance capacity of the first patient was extremely 

poor, that he would have been very helpless if he had relied 

on his visual experience alone, and would have continuously 

undergone catastrophic reactions. The second patient, on the 

other hand, was able to accomplish, by vision alone, perform- 

ances which were essential for him. But probably still more 

significant than these factors was the fact that the whole situ- 

ation compelled the first patient to develop much more the 

substitute means, and made the performance, thus attained, 

appear to him as particularly valuable. This was not the case 

with the other patient. The first patient had no essential dis- 

turbances besides his visual impairment; his walking move- 

ments were not impaired, he was able to employ his hands 

skillfully, and could communicate very well by language. He 

lived in a situation which made great demands upon him. He 

had children for whom he had to care, and this he tried to do 

well, in accordance with his character. He followed a vocation, 

and the money he earned was important for his entire standard 

of living. In addition to this, he was an intelligent person of 
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sound character. The seriousness of his visual disturbance very 

soon forced him to develop a substitute, if he were not to 

be continually exposed to catastrophic reactions. He very 

soon realized that a definitely planned procedure of utilizing 

motor processes was necessary. Since he had married during 

his hospitalization, his life circumstances compelled him to 

leave the hospital. His vocation—in which he was, by the way, 

very successful—as well as his entire, above-described life 

situation, constantly induced him to employ his preserved 

capacities to better advantage, and to improve the substitute. 

With the second patient, the situation was entirely different. 

Besides his visual disturbance, he suffered from a severe paral- 

ysis of the right arm and leg; he had a serious motor aphasia 

which in itself hindered him in the most primitive functions. 

He, too, was quite intelligent, perhaps even more than the 

other, had also a certain ingenuity and a great desire to make 

the most out of his life. But the scope of his milieu always re- 

mained extremely small. There was no question of learning or 

of following a vocation. On account of his general helplessness, 

he never even left the hospital, and was continuously in need 

of care by nurses. To raise a family, etc., would have been 

utterly impossible for him. His remaining vision, although de- 

fective, was almost sufficient for the minor performances which 

were demanded by his narrowed milieu. Since this milieu did 

not require a better performance than he was able to accom- 

plish by his preserved vision, only very poor substitute forma- 

tions were developed. 

We have treated these last two examples in somewhat 

greater detail because they were especially suited for a 

thorough analysis, and because the results obtained point 

. very clearly to the holistic relation of all biological phe- 

omena. It will never become possible to achieve an in- 

sight into the problem of adaptation in animals to such a 

degree as obtained in humans, since we are never able 

to search thoroughly enough into their conditions of life. 
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Yet, only then will it be possible to understand biological 

reality. 

LOCALIZATION AND SPECIFICITY 

THE SIGNIFICANCE OF ANATOMICAL STRUCTURE IN THE 

BRAIN CORTEX. The relative independence of perform- 

ances, from the activity of a specific mechanism, must 

raise doubt as to whether one is justified in “localizing” 

specific performances in a circumscribed apparatus. This 

question, of course, leads to the still deeper problem of 

Specificity in __ general. Are there substrata of specific 

functions? Are there “specific” tissues, “nerves, sense 
areas in the brain, etc? If ‘the answer regarding the spe- 

cificity of circumscribed apparatus is to the negative, the 

troublesome problem of specificity of functioning in gen- 

eral is not alleviated. In that case, the new question 

arises whether and how the phenomena, to which the term 

specificity alludes, are intelligible from an organismic 

viewpoint. 

This specificity appears to be clearest and most self- 

evident in the difference between the various organs as to 

their structure and function) Who would wish to doubt 

“the specific difference of liver, stomach, heart, brain and 

its substructures, etc.P? Yet, we shall see later that this 

doubt is not altogether as absurd as it at first seems. Let 

us here take up the problem of localization of isolated 

functions | in the cerebral cortex. The available material 

regarding © the ¢ question of separated localization of indi- 

vidual performances has led to very heated controversies, 

and seems to us particularly well suited to clarify the 

subject. 

It is beyond doubt that the cerebral cortex contains 

tissues of highly diversified structure. Furthermore, these 
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differences of structure hold a special significance for the 

relevant functions. The stratified structure, the differen- 

tial complexity of that structure in vertebrates, the dif- 

ferential structure at the various places of the cerebral 

cortex, the indubitable relationship of certain character- 

istically stratified fields, like the sensory and motor fields, 

to certain areas and certain fields of the sensory, or motor 

periphery—all these, and many other facts point em- 

phatically to differences in function. But how much be- 

yond this is really ascertained? We cannot answer this 

broad question. Here we can only scrutinize the validity 
of various methods used to justify the claim of a differen- 

tial functional significance of separate areas in the brain 

cortex. Thereby we are attempting to develop an approach 

to the localization problem, which is in line with the 

facts. 

That the various areas of the cortex are heterogeneous 

becomes evident in ever so many investigations. The least 

certain and most indefinite results are those offered from 

the study of the morphology of the brain surface, of 

the differential development of the gyri in animals, in 

various human races and in individuals of different capa- 

bilities, especially in individuals with outstanding achieve- 

ments. Such investigations have not even yielded impor- 

tant material for the purely anatomical comparison of 

animal brains, and for the comparison between the brains 

of men and animals. 

The microscopic studies have been, at any rate, more 

instructive. If we survey this field of research,”* we can 

assume, with a fair degree of certainty, that there here are 

areas which are designed to receive excitation from. _ the 
environment, and others to mediate the motor perform- 

ances. Here also we find a one to one correspondence be- 

tween certain sectors of the periphery and certain areas 
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in the cortex, i.e. an anatomical localization is possible. 
But it remains unsettled how these cortical areas, which I 

called the periphery of the cortex, do function. Only per- 

formance analysis can provide information on this point. 

Besides this periphery of the cortex, we have large 

sectors which, judging by their structure as well as by 

their relatively loose connection with the projection sys- 

tem, undoubtedly have a significance of their own, rela- 

tively independent of the peripheral cortex. They repre- 

sent, so to speak, domains of a higher order. I called 

them the. al_sector, which comprises the parietal, the 

Insula Reiland particularly the frontal lobe, which lat- 

ter we find especially well developed in the higher mam- 

mals, and particularly in man. Besides this differentiatiort 
ESioncentval and peripheral sectors, we find one within 
the stratified structure, inasmuch as the individual strata 

apparently have a different functional significance. That 

is already expressed in the differences of fiber relation- 

ships of the various strata to other parts of the brain. 

Some are in direct relation to the spinal cord, others 

to the pons, and still others to the cerebellum, whereas 

the fifth stratum seems to be of special importance for 

sensory performances. Opinions on this subject are far 

from unified. But one fact seems to be certain, namely, 

that within a specific area, one can also differentiate be- 

tweena pr peripheral sector, and | one which is more related 

to other cortical parts themselves—a central sector. 

WHAT IS THE MEANING OF DIFFERENTIATION? What 

can we deduce from the anatomical differences? Not much 

more than that the various species of vertebrates show 

certain conformities and certain differences in the struc- 

ture of their brain, that the variations in structure are 

distributed around a basic type which is valid for all 

vertebrates. As far as the differences are concerned, we 
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learn only that there are such, between the “higher” and 

the “lower” mammals, and between the higher mammals 

and men, and that we find certain stratifications only in 

a human brain and never in an animal brain. This holds 

especially for certain fields in the frontal, the parietal, the 

temporal lobe, as well as in the Insulae Reili, which areas 

undoubtedly have a particular functional significance. 

I shall pass over all views which have been developed, 

regarding the relationships between the structure of the 

cortex and certain psychological performances, as the re- 

lationships of specific strata to images, and of others to 

2 perceptions’ Most objections which we shall have to raise 

, \ against the localization theory in general, concern these 
~/ views as well, and render their significance very prob- 

lematic, if for no other than methodological reasons} In 

fact, they seem by no means to be a contribution to our 
knowledge. 

What the histologist has actually contributed to our 

knowledge, 2 his differentiations, is the. possibility - 

This delimitation and RTO have true eee if 

one wishes to compare injuries in different places inflicted 

upon animals, or destruction of different places through 

: disease in men. Regarding( function) the histological dif- 

a ee gives us hardly any essential information. 

Only by comparing a definite performance with a defi- 

nite brain locus, as attempted by brain physiology and 

brain paiholeays could we learn anything in this respect. 

The relevant discussion leaned, on the one hand, upon 

the observations of aphasic symptoms in circumscribed 

brain lesions, and on the other hand, upon the results 

of experiments, where circumscribed parts of the cor- 

tex were stimulated. These experiments, first performed 
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by Fritsch and Hitzig, and later repeated by many others 

on animals and men, have shown by the stimulus effect 

a strict relationship between circumscribed cortical areas 

and circumscribed muscular and sensory fields. How- 

ever, they have taught us very little regarding the func- 

tioning of the cortex. For this, the electrical current is too 

inadequate as a stimulusfAnd what is more important, if 

a certain phenomenon arisés through is imulation, 

this does not provide any information regarding the or- OC 

ganization of a performance, ‘and its relationship to any 

definite area of the brainy The objections_raised above; = 

against the reflex- theory, ho true here as well. In this (eae 

connection, it is” interesting to note “that stimulation of 

the same cortical points does, by no means, always yield—— 

the same saute ey other words, the same stimulus may, YA 

under different circumstances, lead to different perform- ; 

ances,—a fact which we found so typical of the feflexe; yy 

At this point, we are essentially interested in the-fact — 

that these experiments again prove that stimulation of 

identical circumscribed foci are not always followed by 

the same effect, and that here also any stimulus-effect can 

be evaluated correctly only by considering the condition Bs 

of the whole organism. The effect is only to be understood | LINE VAS OLS 
if one regards t thesprocess at the SNE point, as 

“figure process” in a larger “ground process.’ ’ As far as 

wé find constant stimulus-effect relations, we are dealing 

with a special case of figure-ground process corresponding 

to special conditions. 

LOCALIZATION OF MENTAL PHENOMENA. The theory of 

localization of mental phenomena is historically connected 

with the names of Gall, Bouchard, Dax, (father and son), 

and especially Broca .and Wernicke. Innumerable papers 

have been written c concerning the minute construction of | 

brain maps which were supposed to demonstrate the re- : 2 
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lationship of certain performances to circumscribed brain 

areas. One believed for a while that one was coming closer 

and closer to the ideal of a complete brain map. (Henry 

Head calls this the era of the “Diagram makers.”) 

So strong was the suggestion which emanated from these 

brain maps, with regard to topographical diagnosis, so eminent 

were they in medical practice, that most investigators had not 

the slightest doubt that the research was on the right track. 

Until about one or two decades ago, the tenor of the entire 

literature was, in general, one of extreme assurance. Of course, 

more and more cases became known, where the symptomatol- 

ogy could no longer be fitted into these schematic construc- 

tions, and where the anatomical facts by no means corres- 

ponded to the theoretical premises. However, these difficulties 

were overcome by special, usually ad hoc explanations, which 

were presented and received with a surprising lack of critical 

attitude. One receives a very accurate impression of these 

attempts in glancing over the numerous diagrams which the 

various concepts of aphasia, in the survey Moutier *® has given 

in his book on the aphasia of Broca. Today, one cannot read 

this survey without deploring the enormous, but mostly futile 

scholarship, which these attempts represent. 

During the last decades, a more thorough examination of 

the anatomical, clinical, and psychological facts has finally 

severely shaken the so-called classical approach, /To be sure, 

even today one finds authors who defend the principle of the 

localization theory in the old sense, thinking that all discrep- 

ancies can be overcome by a more thorough procedure along 

the same lines. However, the voices raised against the basic 

principle of the theory become increasingly more numerous, 

and the arguments continue to prove themselves of increasing 

weight. Thus, we find in wide circles today at least great skep- 

ticism towards the customary localization theory. But we can- 

not content ourselves with this skepticism and with a rejection 

of any attempt to form a concept of the differential significance 

of the various parts of the brain for different psychological 
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functions. We cannot simply regard the mental activity as the — ae 

expression of a functioning of the t total cortex. The differences. 
of symptoms, when the lesions are localized in different places, , 

are much too convincing. (We believe that the best way to~ 

obtain a correct stand towards the entire localization problem ( 

is by examining the objections which can be raised against the | 

usual localizati —theory)) These objections can run in three 

directions. The first concerns the anatomical foundations, and @® 

is based on a critical evaluation of the anatomical facts which 

we owe especially to the untiring efforts of von Monakow.*° 

Superficial observation shows a difference in symptoms, 

whereas apparently the location of the lesion is roughly the 

same. These are, furthermore, cases which are negative in two 

ways: Characteristic symptoms may be absent while there is a 

definitely localized lesion; on the other hand, symptoms may 

appear without the presence of a correspondingly localized 

lesion. All this shows that it is impossible to regard the rom ( we 
ence of symptoms as simply depending upon the locus of the 

injury. From a purely anatomical standpoint, the locus is 

usually regarded too schematically, without considering suffi- 

ciently the nature of the injury. One overlooks the difference 

of the histopathological change in various diseases,* or at 

various times of the illness, probably because one usually 

cannot observe the anatomical state simultaneously with the 

syndrome. Generally, the anatomical state of the brain can 

be compared with a syndrome only as it was found before 

death. On account of the pre-mortem and post-mortem changes 

of the structure, this is, however, often only of very problem- 

atic value for our fterainerions It is obvious that such deter- 

minations are not very reliable. 

Furthermore, one is too readily inclined t to evaluate anatomi- (2 ) 

cal differences only quantitatively, which is certainly incor- 

rect. The different ways in which the various strata are in- 

volved are usually very difficult to evaluate properly, and 

must certainly lead to qualitatively different symptoms. 

* See the particularly characteristic material available on the localiza- 

tion of motor aphasia, in the survey of Monakow.?° 

O-18 
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The inaccuracy of the judgment regarding the anatomical 

facts is increased because we really do not know the relation- 

ship between a specific state of an anatomical condition and a 
specific performance. We are far from being able to “decide 

whether the preserved tissue is still functioning sufficiently to 
allow for a certain performance. We have no definite criteria 

for this decision. We do not even know the functional signifi- 

cance of the cortex in general, and its various strata in par- 

ticular, for various performances. We do not know which per- 

formances are connected with the fine association fibrils and 

the subcortical tissue. We do not know to what extent each of 

these areas must be intact in order to maintain normal func- 

tioning. We are facing here a methodological | difficulty which, 
i 

as far as I can see, can scarcely be overcome at all. We shall 

probably never get beyond conjectures; yet only a definite 

knowledge, in this direction, can offer a basis for a solution of 

the problem of localization. Many errors and many contro- 

versies are caused simply by this uncertainty, which in a given 

case is so conducive to opinionated judgments. 

Frequently, one has also overlooked the great importance of 

organism for th the develo lopment of syndromes i in cases with local 

lesion. This was realized, particularly by von Monakow,*° who 

demanded a fundamental revision of the customary view on 

this point. He emphasized the basic difference between 

initial and residual ‘symptoms, which can be explained only 

if one considers the condition of the rest of the organism. 

Usually, the initial phenomena were explained | by the initially 

larger expansion of the pathological process, which causes the 

injury of additional centers, although these_are_not directly 

damaged by the gross focus. It is further said that these phe- 

nomena disappear after the injury confines itself to a smaller 
region, due to a retrogression of the pathological anatomical 

process. But this explanation is not satisfactory, because, as von 

Monakow justly emphasized, the difference between initial and 

residual phenomena is by no means only quantitative, but is 
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also qualitative. Some symptoms almost invariably disappear 

to to a large extent, in cases of exclusively local injury, whereas 

others do not disappear at all, or only very incompletely in 

cases where the local injury goes only a little deeper. As von 

Monakow shows,*° these permanent symptoms are of a dif- 

ferent, more primitive kind than the initial symptoms. They 

represent losses of movement, of sensory functions, etc., 

whereas the initial disturbances are of a more complicated 

nature. They are the “‘mnemic” defects proper, the apractic 

disturbances, mind blindness, disturbance of inner speech, and 

so on. These differences are caused, according to von Monakow, 

by a difference in relationship of the various performances to 

the brain matter. The more primitive functions can be lost 

permanently because ‘they are really related to a specific locus 

and correspond, in their localization, to parts of the periphery, 

inasmuch as these loci are the ‘most essential point of entrance 
for nervous excitations from | the periphery into the brainc— 

However, the assumption of s of such a relationship of certain loci 

to mental performances proper, is out of the question. The fact 

that mental performances, in cases of circumscribed lesions, 

are, in principle, subject to regeneration, proves that they are 

not limited to the function of certain places of the brain, but 

that much more extended parts of the nervous system cor- 

respond to them, which are only temporarily incapacitated by 

a focal lesion, by the so-called functional diaschisis. By this 

term von Monakow understood “the dynamic distance effect” 

radiating from the lo e cortical lesion. This distance 

effect produces a suspension of function in such places where 

fibers, emerging from the area of the focus, terminate in the 

gray substance, although the latter was not primarily injured. 

Thus, the responsiveness of the elements, within a definite 

physiologically well defined area of excitation, is reduced or 

abolished. This effect of the diaschisis, by its very nature, can 

be restored in varying ways. The more complex and less used 

the functional connections are, the longer they remain dis- 

turbed through diaschisis. Above all, the effect depends on the 
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nature of the disease, on the vascular supply, and on the con- 

dition of the entire brain. It is evident that, in such a rela- 

tionship of the performance to the nervous system, the condi- 

tion of those fields which are not directly damaged will have the 

greatest influence upon the symptomatology. Thus, a proper 

evaluation of the connection of a syndrome with a circum- 

scribed lesion ed lesion cannot be referred simply to the Jocus \of the 

lesion. One therefore has to conclude that a decision upon any 

question of localization is extremely difficult, especially if one 

considers how little we know, up to now, regarding the brain 

neuron-connections corresponding to an individual perform- 

ance. We must further consider how little we know as to which 

performance is more difficult, which one is easier, and what 

part the individual’s capability plays for any performance. Of 

course, it would be very important to comprehend configura- 

tion of the neural structure, in which the excitation during a 

certain performance takes place, and to know the functional 

significance of each particular locus in this configuration. But 

this determination encounters extreme difficulties, since our 

knowledge in this field is still very imperfect. Here, the study 

of anatomy alone, takes us but little further{ Those who dis- 

cuss these matters merely from the anatomical viewpoint, 

usually neglect another factor: The cesetion of 

the brain never leaves unchanged the activity of the rest of 
a the rest of the-brain.}On the contrary, 

theré usually occurs a changé of the distribution of excitation. 

~ If we do not consider this fact, the syndrome, in case of a 
local injury, remains altogether unintelligible. 

In summarizing our discussion of the possibility of a 

correct anatomical evaluation, as a basis for localiza- 

tion, one thing seems certain: It renders rather ‘unsatis- 

factory service, to determine simply the location of a 

lesion. Whether a certain symptom will appear on account 
of a local injury, especially whether it will become a per- 

manent symptom, certainly depends on many other fac- 
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tors: on the nature of the disease process, on the condi- 

tion of the rest of the brain, on the state of the circula- 

tion, and on the psycho-physical constitution of the pa- 

tient. It also depends upon the “difficulty” of that per- 

formance, the disturbance of which represents the symp- 

tom, and, finally, on the reaction of the entire organism 

to the defect. 

CRITICISM OF THE LOCALIZATION THEORY ON A SYMP- 

TOMATOLOGICAL BASIS. The criticism of the localization 

theory, on the basis of symptomatological considerations, 

has become even more serious than the anatomical criti- 

cism. We have previously shown that the usual procedure 

in in disclosing symptoms did not comply with the most nec- 

essary methodological postulates. We saw, furthermore, 

that if subjected to greater scrutiny than is usually the 

case, the classic assumption of specific, separate losses of 

individual performances cannot be maintained. We found, 

rather, that a systematic reduction (dedifferentiation) re- 

sults, a dedifferentiation which can be evaluated properly 

only in relation to the whole organism. Depending on the 

part of the brain which is injured, this reduction affects 

one circumscribed performance field more than others. 

When the so-called peripheral areas are injured the re- 

duction is relatively more isolated in one motor or sensory 

field. When the central areas are injured the reduction 

always affects all fields. But in the first case also, we-do 

not find “dropping out” of isolated performances, but 

rather a systematic d ystematic dedifferentiation of the functioning of 

that entire field. Only in sub-cortical lesions, is a loss in a 
—— ; = a eae pea , 
circumscribed sector possible. For this is almost the same - 

as if a peripheral sector itself had been affected, i.e. it 

interrupts the relationship between the organism and a 

certain part of the outer world. 

We cannot discuss in detail the changes in circum- 

| 

—~—J 



Ve 

‘i \\ 

A 

260 THE ORGANISM AS A WHOLE 

scribed lesions of the brain cortex. They can be classi- 

fied and understood very clearly from the general point 

of view of the disintegration of nervous functions (cf. 

PPe e031). 

Can an analysis which is methodologically incontestable 

prompt us to form a concept of the localization as to 

mental performances, i.e. as to a specific significance of 

definite areas? In this connection, we must refer to an 

argument having general bearing: von Monakow in par- 

| ticular has emphasized that we are by no means justified 

to infer directly, from a relationship between a localized 

defect and a functional disturbance, a relationship be- 
tween theG@rea corresponding to that defect, and a per- 

| formance. If this difference between the “localization of 
the disturbance” and “the localization of the perform- 
ance’’ is not strictly observed (as is frequently the case, 

‘especially in animal-experiments), then the consequences 

are fatal and lead to unnecessary disputes. 

On the basis of thorough investigations regarding the 

entire localization problem, which are reported elsewhere, 

I have come to a conclusion which I may be permitted 

to cite here briefly. By this may be demonstrated what 

direction, according to my opinion, our science will have 

to take in the future. 

é Localization of a performance no longer means to us 

a n excitation in a certain place, but a dynamic process 

| which occurs in the entire nervous system, even in the 

whole organism, and which has a definite configuration 

for each performance. This excitation configuration has, 

in a certain locality, a special formation (“elevation’’) 

corresponding to the figure process. This elevation finds 
its expression in the figu¥e of the performance. A specific 

location is characterized by the influence which a par- 

ticular structure of that area exerts on the total process, 
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i.e. by the contribution which the excitation of that BE 

by virtue of its structure, makes to the total process. 

THE SO-CALLED SPECIFICITY OF THE SENSES. With the 

above conclusion, the posited specificity of certain circum- 

scribed areas in the cortex, conceived as related to single 

mental performances, seems untenable in principle. Nev- 

ertheless, the question remains whether we should not 

have to assume specific substances or processes for such 

definite qualities as color, tone, etc., complying with the 

so-called theory of the specific energy of the senses. 

Of course, in order to say anything with regard to this 

question, the facts ought to be more clarified than they 

actually are. The problem of the specific sense energies in 

itself is today very much open to discussion. We have met 

new “senses,” as, for instance, the sense of equilibrium 

and vibration. It seems that the cutaneous sense is being 

divided more and more into diverse senses, and we must 

first of all be clear about the following: All these single 

senses owe their delimitation to a certain procedure, to 

the isolating segregation of single experiences from the 

total pattern of phenomena which occur when the or- 

ganism reacts to a so-called sensory stimulus. In this way, 

we could perhaps find a great many more distinct senses. 

But here too, the question arises: Are these separate 

senses not perhaps the product of this procedure? Do 

such specific experiences really exist, or do they not, 

perhaps, owe their existence to this special attitude of 

introspection? It is a just description to say that, even 

while assuming this attitude, the phenomenon exhausts 

itself in that particular experience. And do we, in every- 

day life, behave in any such fashion?( Fundamentally, we 

are faced here with the same question as in the case of 

the feflexes, namely: Do not the specific sense- rete: | 

possibly owe their discreteness to the > isolating procedure? 
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And what is the meaning of the facts, thus determined, 

for the life of the organism? The decision on this question 

is certainly not*without interest for the question of locali- 

zation and specificity. The data of observation pointed to 

very intricate processes and very complicated figure for- 

mations as basic to various performances in general. In 

the same way, the experience of an isolated color or tone 

would be indicative of a very intricate brain process. This 

complicated brain process in itself, however, could cer- 

“tainly not be thought of as a foundation for the under- 

standing of the phenomena of sensation as such. What we 

call sensation, in a special sense-modality, is but a very 

complicated special instance of a total reaction pattern of 

the organism during its coming to terms with those events 

of the environment which demand sensory experience. 

Even the bare content of perceptual experience is by 

no means exhausted in sheer sensory content, as color, 

etc. Other experiences are probably still more important 

in normal life, e.g. all that we generally call “mood” or 

“atmosphere,” into which we are brought by a certain 

sensory stimulus. Artists especially, as for example Goethe 

and Kandinsky, have not only recognized this effect of 

sensory stimuli, but have considered it to be the essence 

of perception.* Our language contains manifold traces of 

such experiences, as, for instance, when we talk of the 

softness, the gaiety, the vigor of a color, of its coldness, of 

its piercing character, and similar attributes. Such ex- 

periences are particularly pronounced when the “objecti- 

fying” attitude + is not as much in the foreground as 

* The comprehensive experimental research on this subject by H. Wer- 

ner,°? K. Zietz,?* 34 and others is related by G. W. Hartmann.31 

j We use this term to signify an attitude, wherein the subject is di- 

rected towards an object in the outer world and disregards his personal 

reactions to it. This attitude can concern inner experiences (e.g. feeling, 

emotions, etc.) as well, 
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customary, either due to the situation, or to some lack, as 

in disease. As an instance of this we find, in patients, that 

this type of emotionally-saturated—experiences become 

particularly marked. Patients may present descriptions of 

their experiences occasioned by color, which show an ex- 

traordinary agreement with those of Goethe *° and Kandin- 

sky.*° This points to a close and constant relationship 

between these special experiences and the total reaction of 

the organism to sensory stimuli. We may conjecture that 

animals have experiences similar to these, whereas very 

serious doubts exist whether they have objectified color 

experiences. 

Yet even the inclusion of these phenomena does by no 

means exhaust the entire range of sensory events. Numer- 

ous investigations have shown that, simultaneous with 

the perceptual phenomenon, a great variety of additional 

somatic events takes place. The so- o-called tonus processes, 

especially those which occur during optical and tactile 

sensations, are the best known examples. We are justi- 

fied in assuming that a certain muscle tension corresponds 

to every sense impression. Of course, this tension will 

differ according to the total situation, since it also depends 

on other processes. Thus, we were able to state *’ that 

usually quite the opposite effects go with green and with 

red color-stimulation. If one asks a patient, preferably 

a cerebellar patient (who exhibits these phenomena, often 

exceptionally clearly), to raise his arms forward, so that 

they are in a somewhat unstable position, and if one 

exposes him to various colors (for example, large sheets 

of colored paper), we notice that green and blue stimula- 

tion lead to a change of the position of the arms in the 

opposite direction as that induced by yellow or red 

stimulation. In the first case, the arms move together (if 

before they were in a definite position) ; in the second case 
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they move apart. We shall have to discuss later on, what 

this difference, adduction in one case and abduction in the 

other, means for the organism. We know, further, that 

color stimuli do affect a diversity of other performances 

and events in the body, for example, that color influences 

the volitional movements. Under red and green lights, 

movements are carried out with a different speed, without 

subjectively experiencing the change in speed. Likewise, 

the estimates of traversed distances vary as to length; 

seen and felt distances, time intervals and weights, are 

judged differently under the influence of different colors. 

It has been shown that under the latter condition, the 

organism behaves differently, even morphologically. We 

have been able to demonstrate, in a very interesting case, 

that the refraction of the lens can vary to an objectively 

noticeable degree depending on whether the eye is ex- 

posed to green or red light. With green lights the refrac- 

tion in this patient was normal; with red lights it was 

changed, as in a myopia, by several diopters. 

It is probably not a false statement if we say that a 

specific color stimulation is accompanied by a specific re- 

Usponse pattern of the entire organism. The contention is 

made for all sense-organs that, to every sense stimulation 
there is a corresponding specific response pattern of the 

entire organism. 
We may go even further, andvsay: This pattern forma- 

tion is not limited to stimulus objects which evoke specific 

sensory experiences; it also occurs under stimulation 

which does not involve sensory objects. This can be due to 

infra-red or ultra-violet light where the effects of stimuli 

are not mediated by an organ appropriate to the stimuli. 

We should mention here that a differential effect of colors 

is by no means limited to stimulation of the eye, but that 

it also holds for light stimulation of the skin in general, 
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although to a much lesser degree. (It is hardly necessary 

to emphasize that during these experiments all optical 

influences were excluded, and the subject was prevented 

from seeing the light.) 

These last observations are important because they 

show that the sensory organs are not the only inlets for 

the influence of specific stimuli, though they, of course, 

play a preferred role as entrance gates for those stimuli, 

and perhaps indirectly also for the achievement of specific 

optimum performances, as, for instance, objectifying ex- 

periences. These findings enable us to eliminate the pos- 

sible source of error for a proper appreciation of the 

generalized effects of stimuli, which source lies or could 

lie in an inference from conscious sensory experience. 

We can even determine more precisely the response 

pattern of the organism to color, inasmuch as it differs for 

the individual color quality. We have already mentioned 

the differential effect of red and green on the position of 

the arm. Taken as an isolated phenomenon, it seems at 

first inexplicable. However, if we consider it together with 

the accompanying observable facts as expressing different 

forms of response patterns of the entire organism, then 

the phenomenon becomes intelligible. Then we see that 

not only does green have a different effect than red, but 

also that it causes devjation in the direction toward 

flexion (adduction), whereas red works in the direction 

toward extension (abduction, cf. p. 149). We find, fur- 

_) thermore, that green favors performance in general, in 
(eats red. The effect of red probably goes more in 

the direction of an impairment of performance, in the 

direction of shock reaction. These different effects corre- 

spond, of course, to very definite, but different total be- 

havioral attitudes, which find their expression very clearly 
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in the subject’s reports of the mood corresponding to the . 

various colors. 

How close is the relationship of colors to certain total 

behavioral attitudes, is shown by the fact that, the be- 

_havior patterns, in turn, can influence color perceptions in 

a characteristic way.*” I myself could not as yet strictly 

prove this experimentally on patients, because such ex- 

periments offer great methodological difficulties. But on 

the basis of my experiences with patients, I do not doubt 

that ‘“‘experience of a specific color,” the ‘‘specific mood 

and attitude,” the definite state of the organs and finally 

the “performances” of the organism—that all these as- 

pects are but artificially separated factors of a unitary 

process which represents a coming to terms of the or- 

ganism with a definite happening in the outer world, 

called light of a definite wave length. 
What holds for vision, seems to hold for all senses in 

so far as we can draw conclusions from the available ex- 

perimental results (Werner, Zietz). We can however, say: 

Aside from the difference in the various sense modalities, 

the various senses manifest essential conformities. Lan- 

guage often expresses these common characteristics very 

clearly. We use the same words for experiences in vari- 

ous senses. We talk, for instance, of warm and cold, of 

agreeable and disagreeable, of bright and dark, of sharp 

and dull with reference to colors, tones, and smells. In- 

vestigations, especially those by Hornbostel,** * indicate 

the far-reaching conformity of the experience of bright- 

ness and darkness, in the most varied sensory fields. Ac- 

cording to Hornbostel, these phenomena must not be re- 

garded simply as analogies, but as one identical aspect of 

the various phenomena. Most likely, the same is true for 

other phenomena, as moods, attitude, and bodily proc- 

esses (posture, tonus, refraction of the lens, etc.). 
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These facts lead us to the much discussed problem of 

synesthesia. The proof of common features in the experi- 

ence via the various senses has given an entirely new as- 

pect to this problem. We don’t have to look any longer 

for such causes as past experiences to account for the 

relation between the different sensory phenomena, which 

relation was erroneously termed synesthesia. Rather, we 

should look for the basic organismic configuration which, 

as a total response pattern, accounts for the conformities 

in question. We should no longer talk of the “transfer- 

ence” of the effect from one sense to another, but of the 

unitary, homologous patternCThis unity of the senses was 

overlooked by investigators, because they dealt with the 

artificial derivatives of all sense experiences as they 

emerged from the objectifying introspection toward iso- _ 

latedly given seat itor this objectifying attitude, 

the common ground of the given sense experiences be- 

comes hidden, and the “segregated content of conscious- 

ness” prevails in a differentiated way. 

The most important result for our problem is that in 

all senses we must regard very essential features of the 

sensory processes as homologous if not identical. This 

means that we have to understand these common charac- 

teristics from a unitary organismic process, the total pat- 

tern of which varies corresponding to the respective per- 

ceptual constellations and situations. Hence definite local- 

ization, in a circumscribed sensual field, can no longer be 

a matter of discussion. From this point of view, the in- 

dividual sensory processes are merely individual patterns 

of the whole organism. For example, what we call green, 

is on the one hand an event in the outside world, on the 

other hand a certain pattern of the whole organism of 

which the objectifying psychological experience of the 

color, green, is only one aspect which is not even abso- 
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lutely essential, and certainly does not represent the basis 

of the entire process. 

But in this way, is the specificity of the individual 

senses really entirely lost, and does the problem of specific 

structures become entirely superfluous? I do not think so. 

We can only state: If specific areas, and specific struc- 

tures or processes are lost, or if they are imperfectly de- 

veloped, the objectified conscious color experiences are 

lacking. Just how far the other processes belonging to 

them are changed in such a case has not as yet been in- 

vestigated, as, for instance, the tonus of color blind 

people during the exposure to chromatic lights in com- 

parison with people of normal color vision. It seems to 

me hardly doubtful that here, also, the whole response 

pattern will be influenced. 

Thus, regarding the localization of sensory qualities, 

we reach the same result as for localization in general. A 

specific performance, and thus also a perception, is a 

specific pattern of the whole organism. For the normal 

organization of this specific pattern, in a so-called sensory 

performance, those structures are certainly of special im- 

portance which we designate as sensory organs or cortical 

sensory fields; and of course without them the specific 

sense perception does not take place. It is here that the 

figure process is formed during a sensory performance. 

Within this frame of interpretation, the assumption of 

specific “‘sense energies,” as unique qualitative processes, 

is justified. However, the figure processes tied to the func- 

tioning of certain localities, gain their specificity only by 

virtue of the whole-process in which they are embedded; 

specificity only arises in the whole. If we start from the 

normal state, that at is, from a certain whole process to 

which the conscious content of a color object corresponds, 
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then the “sensory energies” appear as constant. This con- 

stancy, however, is but a special instance, although it is 

one of particular importance for normal life. According 

to our view, each stimulation always causes a change of 

the entire condition, and only apparently a locally con- 

fined change. The specific local area is possibly only the 

best route by which the influence from without can enter. 

The place of influence does not provide any relevant in- 

formation as to the real effect. Nevertheless, it may be of 

great practical significance, because from there, the best 

performance can be obtained. 

This result is of great interest to us on account of its 

agreement with our general views regarding localization, 

which were obtained on the basis of entirely different ma- 

terial. But beyond that, it receives particular significance 

in conjunction with the appreciation of sensory perform- 

ances and their connections to specific organs, a problem 

which plays such an important role in animal physiology 

and biology/Just as in the reflex investigations, we must 

here never fo get that in these explorations of sensory per- 

Be ee ier elaloidealina with phenomena in isola- 
tion, which might owe their specific ‘character to that 

artificiality) Moreover only such methods will really carry 

us further, which consider the single phenomenon in its 

significance for the whole organism. Only investigations 

with that emphasis will give us an understanding of the 

actual meaning of a phenomenon in respect to its func- 

tional significance (for example, of a color), for the or- 

ganism in question. 

THE SO-CALLED SPECIFICITY OF THE VEGETATIVE SYS- 

TEM. There is still another field in which the problem of 
“specificity plays an important part, namely, in the vege- 

tative nervous system. We have already thoroughly dis- 

( 
Q Co 
Le 
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cussed the facts in question, when we showed that they 

are by no means of such a nature as to justify the idea of 

isolated processes in this system. In analyzing the experi- 

ments of von Bruecke and Langley (cf. p. 232), we have 

come to these results: When an isolated part of the or- 

ganism is stimulated, the effect of the stimulus is to be 

understood by the functioning of this part, only under this 

condition of isolation. If the isolated vagus center is ex- 

cited, the effect is determined by the functioning of this 

center alone. If a nerve is connected only with the pe- 

riphery, then the effect of its stimulation is determined 

only by the functioning of the peripheral organ. This, 

however, must not be understood to mean that single parts 

show once and for all the same specificity. The many ex- 

periments which we have reported above, have revealed 

that stimulation of the same part, but not in a-state-of 

isolation, results in different phenomena, varying with the 

conditions. aie ital a 
The specificity arises in every case from the special 
ae situation in which the part is embedded.*® For this 

reason, we cannot agree with Schiff,** who, on the one 

hand refutes the specific function of the nerves as we do, 

and on the other hand continues to assume a specificity 

of the tissues for explanation of the facts. Fundamentally, 

that means the identical theoretical viewpoint, namely, 

the assumption of a constant specificity of a single struc- 

ture. Whether such a specificity exists at all, however, is 

the problem. Jt is specificity as such which has become 

problematic. Actually the same poisons can produce very 

different reactions in the same tissue, depending on many 

factors, and on the respective situations. This is quite 

jsimilar to the effect of nerve stimulation. A tissue is not 
‘an invariable indicator for the effect of a certain poison; 

| in fact its reaction-specificity changes according to the 
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whole situation which is determined by the relationship 

of the tissue to the nerve and to the humoral activities. 

Critical analysis of the facts, in the field of vegetative 

processes, certainly does not give us cause to talk of a fixed 

specificity of certain tissues. But only then would this 

term have any meaning at all. We are again confronted 

with the task of understanding the specific performance 

by the respective total situation. 

Our view does not deny, by any means, the special sig- 

nificance of specific structure. Their existence is, after 

all, beyond question. Indeed, the organism consists of 

qualitatively different structures. From an extreme stand- 

point one could go as far as to say that no two localities 

of the organism are structurally equal, and the defect of 

any part_always causes a somewhat different functional 

change.(\But this does not imply that that quality, which 
the functioning of any part contributes to the organism’s 

performance, exists by itself outside of that whole rela- __ 

tion))The defect of certain fields deprives the perform- 

ances, the processes and the experiences of certain qual- 

pattern of the whole to which each part, by functioning, | 

contributes a very specific qualitative tonality. J 

THE SO-CALLED ANTAGONISM 

Among the “facts” which conflict with our holistic ap- 

proach, those which underlie the principle of the so-called 

antagonism seem especially worthy of comment. Accord- 

ing to this principle, a_performance_is regarded as the 

resultant of opposing forces. It is exemplified in the uni- 

tary effect of two antagonistically operating mechanisms, 
a phenomenon which, in isolating observations, one al- 

most invariably notices. Such a view is advanced for 

performances which depend on the nervous system, as well 

O-19 

} 
| ities. But the specificity itself arises within the functional }) 



272 THE ORGANISM AS A WHOLE 

as for processes in general. It is even found as a general 

theory of life which, in this light, appears as the expres- 

sion of a struggle between opposing forces. 

“ANTAGONISTIC INNERVATION” OF VOLUNTARY MUS- 

cLES. We do not wish to discuss the problem in its broad- 

est scope; but in keeping with our usual procedure, we 

only want to examine some of the facts(We start from the 

| well-known problem of reciprocal antagonistic innervation 

of the muscles which, so to speak, is regarded as an inner- 

vation of the antagonist counteracting the activity of the 

| aeons Sheer avon ane that in the “spinal cat,” it 

is impossible to bring about the reflex-like contraction of 

the extensor, while the flexor reflex is released. But on 

the other hand, it is possible to make the extensor rigid- 

ity disappear, or to weaken it by releasing the flexor re- 

flex. This contrast became even clearer when Sherrington 

severed the muscle from its insertion. He could directly 

observe that while the flexor contracted, the extensor re- 

laxed and became longer. Upon these and similar findings 

of Sherrington and other authors, especially Hering,** 

the theory of the “reciprocal inhibition” was based, and 
received support by the discovery that the conditions were 

the same for innervation of the agonist and inhibition of 

the antagonist with regard to stimulability, latent period, 

and so on. The “reciprocal innervation” was found not 

only in movements, released by reflexes, but also in cen- 

tral innervation. Verworn ** proved that it was a central 

process. Pathology has shown that the proper connection 

of antagonistic muscles can be disturbed by the lesion of 

very diverse nervous apparatuses, from the spinal cord 

up to the cortex, and therefore all these apparatuses 

probably have something to do with the antagonistic inner- 

vation. However, the opposite effect, in the antagonists, 

is to be observed only if one stimulates the respective mus- 
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cle in isolation. During innervation, where the muscle is 

not stimulated in isolation, one observes not the above 

effect, but diversified phenomena in the antagonist. 

Under certain circumstances—for instance, a co-or- 

dinated movement—a co-innervation takes place. Sher- 

rington *° already had found that, at least under special 

circumstances, as in strychnin poisoning, agonist and an- 

tagonist are contracted simultaneously. He, however, in- 

terpreted this as reflex reversal under the influence of 

the poison. But, if we consider natural voluntary inner- 

vation, we find that reciprocal relaxation is by no means 

the fie typical phenomenon, but at best only a special case. 
According to the old experiments of Duchenne and Rieger, 

antagonists can behave under this condition quite differ- 

~ ently. It has been pointed out by von Bruecke ** that the 
diversity of the antagonistic innervation depends upon 

the varying outside resistance, against which the move- 

ment is executed, and also depends upon the variety of 

the intended performances. When the resistance is strong, 

that is, strong innervation of the agonist is required, then 

the antagonists are very little, or not at all co-innervated. 

On the other hand, in finer, more precise movements, both 

muscles are innervated, and co-operate. In rapid, force- 

fully executed movements the antagonist may appear 

relaxed; in a movement towards a goal, or still more in 

a fixed posture, both are equally strongly innervated. To 

regard the state of relaxation as “denervation” or as in- 

hibition, is really unfounded. It is simply a case of less 

innervation, which may appear like-a relaxation v when 
fhe muscle was under : stronger innervation than 1 now. The 

thing else is theory, and in our opinion, duos anna 

theory. Actually the string-galvanometer experiments of 

Wacholder show that each time the agonist is innervated 



274 THE ORGANISM AS A WHOLE 

the antagonist is also in a state of some innervation. He 

found that even in free movement the antagonist carried 

an action current. 

evidently depends on Naan caer performan nee, This Showa 
itself particularly when miuscles, which are not at all con- 
nected with the member which is to be used, as, for in- 

stance, in cases of amputation, agonist and antagonist be- 

have differently with regard to their innervation, depend- 

ing on what performance is intended by the individual. 

Thus we find that in an arm, amputated according to 

Sauerbruch, the flexor and extensor of the free muscles 

of the upper arm are innervated simultaneously when the 

patient intends to close his fist, which closure would re- 

quire a fixation of the elbow joint (by an analogous in- 

neryation of flexion and extension).*’ 

(These facts are noteworthy because they show that the 

distribution of excitation in the antagonistic muscles is 

not alone determined by stimuli from the outside world, 

but also by central processes, by the “intention,” and by 

the whole configurational ‘condition of the orga organism at the 
time. It is hardly necessary to say that, normally, events 

of the outside world also exert an influence. Yet they like- 

wise do not act directly on single parts, but indirectly, by 

their influence upon the total configuration of the organ- 

| ism. It is essential that the ratio of innervation of agonist 

and antagonist always depends on the configuration of the 

whole organism. 

But do not these facts undermine the principle of an- 

tagonism, and perhaps even render it superfluous? Is one 

justified in regarding the co-operation of muscles under 

certain circumstances, only as the lifting of the “recip- 

rocal inhibition,” and in regarding the central innervation 

of both—in the proper ratio—merely as a modification of 
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the ‘reciprocal inhibition,” as some authors actually do? 

For instance, one author writes: ‘The reciprocal inner- 

vation of antagonistic muscles is by no means a non- 

suspensable modus of physiological processes.” But why 

talk at all of suspension? Would it not be easier to un- 

derstand a “modification,” if one would abandon the as- 

sumption of such mechanisms as “reciprocal inhibition,” 

and attempt to understand the various facts through the 

appropriate change in attitude of. the whole organism. 

One could just as well regard the “reciprocal inhibition” 

as a “suspension” of the reciprocal co-operation. That 

shows that neither explanation is expedient. I mention this 

particularly, because it is characteristic and shows where 

one can be led by a generalization of certain facts, which 

have been found through isolating experiments. 

OUR HOLISTIC INTERPRETATION OF THE SO-CALLED AN- 

TAGONISM. The facts find their simplest and most unbiased 

interpretation in the following: In the case of agonistic 

and antagonistic muscle groups, which are active during 

one performance, as in flexion of the lower arm, there are 

never two antagonistic mechanisms active. We are not 
TT —— Ee en NEAT . 

even dealing with isolated innervations, but only with one.: 

During voluntary innervation, the excitation is so dis- 

tributed over a certain group of muscles that, depending 

on the “intention,” sometimes into the one, sometimes 

into the other, sector of the muscle group, more innerva- 

tion flows. When a definite movement is intended, then, 

corresponding to the required distribution in the different 

sectors of the muscle group, the differential excitation in 

the spinal, central, etc., apparatus takes place. This pat- 

tern of excitation, in the various sectors, forms the “figure- 
process” which stands out as a definite Gestalt of excita- 
fiom distribution, against the rest of the organism, which _ 
forms the background. In the total configuration, the ex- 

Se 

LD 
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citation of the agonist, or of the antagonist, represents a 

part which can only be artificially isolated. Since the exci- 

tation Gestalt has a temporal course, it would not speak 

against the existence of a homogeneous whole-process, if 

the change of excitation were to appear in the agonist and 

the antagonist at somewhat different moments. The exci- 

tation might_arise slightly later in the antagonist than in 

the agonist.\Of course, any change at any part or locus 

of this figure must modify the whole figure and the exci- 

tation which we observe in various individual parts.) To 

the intention of making movements, for example, a fast 

or a slow movement, or one which has to overcome more 

or less strong resistance, a different total Gestalt must 

correspond. And these variations of the whole Gestalt 

process become manifest in the singled-out parts under 

examination, which discloses such modifications of the 

process as relaxation or decreased co-innervation of the 

antagonist, etc. 

If one produces a dedifferentiation of the figure by 

experimental conditions, then only a simpler figure may 

develop. Such a dedifferentiation can also be caused 

through disease, for instance, through lesion in the central 

nervous system. In these cases the periphery attains an 

abnormally strong influence, and can express itself in the 

various sectors, the antagonist or the agonist, in different 

ways. This difference, in turn, depends on the locus of the 

lesion, as, for example, whether it be a striatal or cerebel- 

lar lesion, etc. This leads to various forms of disturbances 

of the whole innervation of agonist and antagonist, and to 

their defective co-operation, because one part of this orig- 

inally unitary apparatus is affected more, or differently, 

than the other part. This assumption explains the appear- 

ance of disturbances of the “antagonistic bond” in these 

diseases, especially the variations of the disturbance in 
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different localities. To prove this point, more accurate in- 

vestigations are necessary. Beginnings of an analysis in 

this direction are evident in the differentiation between 

various forms of inability to perform rapidly co-ordinated 

movements of antagonistic muscles (in lesions of the cen- 

tral ganglia and the cerebellum—so-called adiadoko- 

kinesis ).** 

The dedifferentiation of the pattern may go so far that 

stimulation reaches only the individual muscles. That 

happens, for example, in the basic experiments which have 

led to the theory of antagonistic inhibition. In these cases 

the contraction takes place in one muscle alone, because 

no stimulation can reach the other one, if, due to the situ- 

ation, the effect of the stimulus exhausts itself in the one 

muscle. In this case, the antagonistic muscle does not un- 

dergo any excitation; and even if there were some excita- 

tion in it, it could not effectuate itself, on account of the 

total situation determifed by the innervation of the ago- 

nist. This, for instance, is the case if the antagonist is al- 

ready so much stretched that it could respond to excita- 

tion only by relaxation. When, however, agonist and an- 

tagonist are stimulated in the manner which corresponds 

to a common performance of the two muscles, then a 

homogeneous innervation will take place. In other words, 

we have no occasion to assume a reciprocal antagonistic 

Innervation, but, corresponding to the situation, to the re- 

quired and fo the possible performance, mag: Weise 
to assume a variation of the excitation in the relevant 

groups of “muscles. The antagonistic effect shows ils 

SUE ome well justified i in Serre it ‘certainly ene 

furnish t the basis for the understanding of muscle innerva- 

tions during real performances. On the contrary, it be- 

comes intelligible only as a border case which arises under 
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specific circumstances. Thus it fits into our whole view 

without contradiction, and without necessitating the as- 

sumption of new explanatory hypotheses. We deny the 

justification of positing the principle of antagonistic in- 

nervation, and of any antagonistic principle in general. 

Our critique may be supported by the discussion of 

another antagonistic process which plays a special part in 

the theory of the antagonism, namely, the antagonism of 

the vagus and sympathicus. 
“ANTAGONISTIC INNERVATION” OF VAGUS AND SYM- 

PATHICUS. This question has become the center of inter- 

est, especially through the work of Eppinger and Hess *° 

on vagotonia. 

According to these authors, the nervous system operates as 

regulator of the vegetative functions, in the sense of an antago- 

nistic influence by way of separate nervous apparatuses of the 

sympathicus and the para-sympathicus. The tonus of these 

two nerves, determined by humoral influences, the adrenalin 

and a hypothetical autotonin, is antagonistic. Increased ex- 

citability of the sympathicus is found with decreased excita- 

bility of the vagus, hyper-sensitivity for adrenalin entails hypo- 

sensitivity for pilocarpine, and vice versa. Normally, there is a 

balance between the state of excitation in the two nerves. In 

pathological cases, however, there is an abnormal hyper- 

sensitivity or tonus of the vagus, or sympathicus. High tonus 

in one field precludes it in the other. The clinical symptomatol- 

ogy is explained by a shift of balance in favor of the function 

of the organs innervated by the vagus, or the sympathicus. 

Clinical as well as experimental experiences have not really 

verified the views of these authors. If one regards the relation- 

ship of the two parts of the autonomous nervous system to the 

various organs, we find in vagotonia that not all organs in- 

nervated by the vagus exhibit symptoms of hyper-excitability, 

and that those organs innervated by the sympathicus, exhibit 

symptoms of hypo-excitability. One recognizes rather, in the 
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symptomatology of the various cases, varying behavior of 

the single sections, i.e. in some organs, signs of hyper-excita- 

bility of the sympathicus, in others signs of hypo-excitability 

of that nerve, in still other organs hyper-excitability of the 

vagus, etc. Many clinical papers, especially those of von Berg- 

mann and his school, have suggested that there is not one single 

case of pure vagotonia, or sympathicotonia. They found that, 

in cases with changed excitability, these changes always con- 

cern both nervous apparatuses, sometimes in an antagonistic, 

and sometimes in a synergistic way. Therefore, von Bergmann 

talks of autonomous lability or vegetative “stigmatization.” 

The pharmacological experiments point in the same direc- 

tion. Direct and isolated stimulation of the vagus has, of 

course, the opposite effect than the stimulation of the sym- 

pathicus, for example on the rate of heartbeat. The reason 

for the inclination to regard the sympathicus as the agitating 

factor is, that one usually regards the diminishing of a per- 

formance as due to inhibition. But for the same reason, one 

might just as well ascribe the acceleration, by the nervous ac- 

celerans, to an inhibition of the slow heartbeat. There is no _ 

reason whatsoever to talk of an agitating and inhibiting factor. 

One arrived at the idea of these factors through observation of 

the isolated heart, whose rate of beat was regarded as the 

normal state which is then retarded by stimulation of the 

vagus, or accelerated by stimulation of the sympathicus. What 

justifies us in regarding the state of the isolated heart as the 

normal state, since it is normally embedded in the whole or- 

ganism? The normal state of the heart corresponds to its func- 

tioning within the whole organism in the given situation.* Ac- 

cording to the given situation of the whole organism, we find 

a definite excitation of both the vagus and the sympathicus. 

One could only talk of two different performances, if one could 

single out the one or the other from the whole process. ‘One has 

in mind such a separation when speaking of the formation of 

* Regarding the fact that it has a relative constancy, like all perform- 

ances, compare below pp. 341 ff. 
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two different chemical substances. But aside from the termi- 

nology, what are the facts concerning the antagonism of the 

two nerves? Since both nerves are only two sectors of the same 

mechanism, it is to be expected that the effect of the stimu- 

lation of the one will decrease, when the other nerve undergoes 

abnormally strong excitation. When the “agonist” is stimulated 

in isolation, the “antagonist” will respond to the stimulus dif- 

ferently than before. This is then mistaken for hypo-excitability 

of the other nerve, whereas it represents, or at any event could 

represent, only hypo-excitability im this particular situation. In 

fact, it seems that this ratio of the excitability between vagus 

and sympathicus does, by no means, exist under all circum- 

stances. 

In a case of vagotonia, the hypo-excitability of the vagus 

does not continually prevail. Otherwise the patient would always 

have disturbances. But this is, as Ziegler °° in particular has 

justly pointed out, as little the case in such a patient, as in a 

patient with sympathicotonia. The fact that such phenomena 

can be experimentally demonstrated, does not prove anything 

regarding excitability of these two nerves in tasks in which the 

whole organism is involved. If symptoms of hyper-excitability 

of the vagus are found among others, this could be an expres- 

sion of the disease, which facilitates abnormal reactions, due 

to the pathological isolation of certain fields. As we have seen, 

to maintain health means to avoid abnormal reactions, in spite 

of defect, by changing the milieu, or by finding a new adequate 

milieu. When the vagotonic patient is in such a new adequate 

milieu, he has no disturbance; but if inadequate demands are 

made upon him, then he suffers. This is especially the case in 

experimental stimulation. The antithetic excitability, which in 

a case of vagotonia can be experimentally shown, is an expres- 

sion of the isolation as it is characteristic for disease. We can- 

not regard that as a normal state. Pharmacological investiga- 

tions in normal persons have not proved that the excitation in 

one nerve is accompanied by hypo-excitability in the other; 

rather, the opposite, seems to be the case. 
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Reid Hunt ** found that stimulation of the vagus, after re- 

peated stimulation of the accelerans, retards the pulse more 

than before. Billigheimer °” has proven, in many experiments, 

that an excitation of the vagus can be found in combination 

with an increased responsiveness of the sympathicus. He has 

shown, furthermore, that as long as calcium is given to the 

patient, an increased responsiveness of the sympathicus nerve- 

endings can exist, regarding the pulse as well as blood-pressure, 

and that after a pilocarpine injection, a higher adrenalin-blood- 

sugar curve is found, than after adrenalin alone. Langecker and 

Wiechowski °* found in the heart of the frog an increased sym- 

pathetic responsiveness when the vagus was in a state of in- 

creased excitation, and vice versa. Billigheimer °** was able to 

confirm the same phenomenon in new experiments. When he 

produced, for example, a sympathicus-tachycardia through 

adrenalin, and administered calcium at the height of the pulse 

acceleration (calcium, in regard to the pulse, stimulates the 

vagus), he obtained quite an enormous drop in the pulse rate, 

far below the initial level—a clear indication of a hyper-ex- 

citable vagus. Similarly, Frank and Isaak found, after simul- 

taneous injection of pilocarpine and adrenalin, not a reduction 

of glycosuria, but a rise of it, and a definite increase in blood 

en ee . eae ous 
they found also an increased responsiveness of the sympathi- 

cus. On the other hand, the sympathicus seemed less excitable, 
_—_————— ——————— cus. t 

when _the excitability of the vagus was reduced. Thus, accord- 

ing to experiments of Bornstein, which Billigheimer mentions, 

the increase in blood sugar is less in atropinization (“inhibi- 

tion” of the vagus), than if atropin has not just been adminis- 

tered beforehand. 

According to these facts, we would have here exactly the 

same state of affairs as in the precisely executed movements of 

voluntary muscles. One who concedes that the antagonism 

cannot be grounded on differences in the degree of excitability, 

could still think of qualitative differences of the excitation 

processes. Actually some authors have done so. But this is not 
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justified, as we saw above (cf. p. 272). Langley long ago 

took a stand against this view. Factually, it has been demon- 

strated that each of the two nerves can mediate the two specific 

effects, under certain circumstances. 

ORGANISMIC BEHAVIOR UNDER ‘OPPOSED’ SIMULTANE- 

OUS STIMULI. Thus here again, we are brought to the 

result: Antagonistic effects are only found in isolating 

observation (also in isolation through disease), i.e. in re- 

actions under “inadequate” conditions. If we start from 

antagonistic effects, we must assume inhibition and regu- 
lation. Actually, as long as no pathology exists, ( one finds, 

in the natural situation, only unitary, total performances 

which are not caused through isolated excitation of single 

apparatuses, but are formed through differential configu- 

ration of the excitation course, in the various sectors of 

| the whole. 
~ The discussion of the phenomenon of the so-called an- 

tagonistic innervation leads us to a more general problem: 

How does the organism behave when it is exposed simul- 

| taneously to stimuli, one of which would lead to the oppo- 

> site reaction as compared with the other? 

We want to discuss this problem by using observations 

on the influence of stimulation of one side of the body 

upon the position of a limb. Patients with one-sided cere- 

bellar disturbance are especially suited for such experi- 

ments, as we have already discussed. Stimuli, which are 

applied to the diseased side of the body of these patients, 

are followed by a tilting of the body towards the side of 

the stimulus. For example: We expose the left eye to 

light, or the left ear to sound, or we move the position of 

the head or of the left leg towards the left. Then the 

spontaneous deviation of the left arm (in a case of left- 

sided cerebellar disease) increases: Jf the stimuli are 
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acting in the same direction, then we observe an increase 

of the deviation, i.e. an increase of the process in action. 

In another experiment, one may apply, in a cerebellar 

patient, a cutaneous stimulus to the /eft side of the body, 

which results in an increased outward deviation of the 

raised left arm, and at the same time one applies to the 

right side a cutaneous stimulus or stimulation of the right 

labyrinth, or a visual stimulation of the right eye—stimuli 

which would ordinarily produce a deviation toward the 

right. Then we can observe various reactions on the left 

arm: 

1. The left arm does not deviate differently than it did 

before; or, at least, 

2. The deviation is stopped; or 

3. We obtain a staggering, in the form of an alternat- 

ing horizontal wobbling to the right and left, as in a 

“nystagmus.” 

Which one of the three reactions sets in, depends on 

the relationship of intensity of the left and right stimulus, 

which, we must remember, can be co-determined by a 

great many processes in the rest of the organism. The 

first reaction sets in when one, say the left stimulus, exerts | 

a much stronger effect than the right; the second reaction | 

sets im, when the opposite is true; the third reaction, when 

the difference is not very large. The last case merits our 

particular consideration. Here both stimuli become ef-~ 
fective, without the formation of one resultant effect, but 

with the appearance of oppositely-directed events in tem- 

poral sequence. In such a case, we must consider that fre- 

quently that reaction which corresponds to the stronger 

stimulus is more extensive and slower than the other; 

whereas the latter reaction, which corresponds to the 

weaker stimulus, is less extensive and faster. This is quite 
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similar to the slower and faster components of nystagmus. 
That is not a curiosity of this particular case, but, rather, 

is a general law, which could be verified by many in- 

stances. One additional illustration: If one flexes the 

hand of a cerebellar patient, pointing downward, the large 

toe of the same side goes in the analogous position. If 

one now turns the fingers of the same hand upward, while 

the hand itself remains in the original downward position, 

then we obtain, in the large toe, a nystagmus-like move- 

ment upward and downward. One can see clearly that the 

alternation of the fast and the slow component of this 

movement is determined by the respective position of the 

hand and the finger. The faster component corresponds 

to the stronger effect of the hand muscles, the slower to 

that of the weaker finger muscles. If the hand is turned 

upward and the fingers downward, then the faster phase 

of the movement of the large toe is upward, and the slower 

and more intense movement, downward. Again, we see 

that one single stimulus, the position of the hand and the 

fingers, can produce an alternating movement) We dis- 

cussed this fact previously, when we attempted to explain 
the alternating movements in the legs in case of a transec- 

tion of the spinal cord, and recognized it as the results of 

the isolation of certain parts (cf. pp. 146-148). The facts 

just mentioned are to be understood in the same way. The 

only difference is that the opposite movement is not 

caused by processes in the moving part itself, but by 

processes in the sector which issues the stimuli. 

THE RHYTHMIC EXCITATION COURSE, BASIC TO THE 

“COMING TO TERMS” OF ORGANISM AND WORLD. Some facts 

suggest that this alternating form of reaction has a certain 

significance also in normal performances, as, for example, 

in voluntary innervation. As is well known, we have, in 

such a situation, not a single twitch, but a tetanus which 



THE SO-CALLED ANTAGONISM 285 

shows numerous diphasic-currents when recorded on the 

string galvanometer. (Piper, Dittler, Garten and others.) 

This example is instructive, because it proves that a spe- 

cific methodology is required in order to determine the 

type of an excitation process. It points to the fact that, 

if a certain investigation does not reveal an intermittent 

character of the process, this is not indicative that such a 

character is absent, but only that we still lack the correct 

method to demonstrate it. In the attempt to determine the 

character of a process, one must, first of all, consider that 

the intermittent character of the excitation process can 

become obscured, that in a fast sequence of the same 

stimuli, the new stimulus may act before the recurrent 

change of the first process begins or has fully developed. 

Thus the intermittent character does not appear, or may 

become so inconspicuous that it escapes even minute in- 

vestigation) Similar to a quick sequence of the same stimu- 

lus, the influence of the whole system may produce an 

effect on the local processes. In any event, the alternation Ve 

is the less = more a performance-has reference to the \ , 

Ww. ersa. Therefore, we find alternation most 

commonly in eye and in isolated processes, and Tas ee 

that it decreases when we e provide conditions for a more 

holistic relationship. But even in the best centered per= 

formances, alternation is apparently not entirely absent. 
It seems that, up to a certain degree, it belongs to the 

normal life process. 

The organism never lives in a completely adequate 

milieu, but must continuously assert itself against inade- 

quate stimuli, i.e. against such stimuli which evoke iso- 

lated effects. Therefore reactions scarcely ever occur which 

correspond to a perfectly adequate configuration of the 

organism and the surroundings. This would be equivalent 

to an equilibrium state between the organism and the 
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world. In fact, a certain dis-equilibrium almost invariably 

exists, for which the organism compensates through the 
Opposite phase. This process usually passes through grad- 

ually decreasing amplitudes of opposite phases, through 

decreasing amplitudes of the curve, until the curve reaches 

a more or less horizontal line. It is easy to see that volun- 

tary innervation evinces this alternation least. Amongst 

the motor processes it is the voluntary ones which are 

initially best adapted to the surroundings, because from 

their inception they embrace, in the reaction, possibly all 

opposing phases, and take place in a very definite milieu,” 

in contrast to the more automatic reactions which are 

much more determined by an accidental and isolated event 

An the surroundings. 

—~ This phase-like course is nothing but the expression of 

slight catastrophic reactions, which are inevitable in the 

| process of coming to terms with the world. It is the ex- 

pression of the equalization process, it is the way of new 

adjustments and of finding a new adequate milieu. Where 

this phase-like course goes beyond a definite or normal 

limit it signifies defective behavior of the organism, dan- 

ger for its performance capacity and for its existence. 

Then we have serious catastrophic reactions which are 

*, subjectively experienced as shock or as anxiety. Thus we 

see that the phenomenon of anxiety occupies an important 

place in the whole process of coming to terms of the or- 

ganism with the world. 
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CHAE DER SEWN 

CERTAIN ESSENTIAL CHARACTERISTICS OF THE ORGANISM 

IN THE LIGHT OF THE Ho.ListTic APPROACH 

ON THE PHENOMENON OF ANXIETY 

FEAR AND ANXIETY. ANXIETY HAS NO “OBJECT.” THE 

BASIS OF FEAR IS THREAT OF THE ONSET OF ANXIETY. As 

“manifold as states “Of _anxi ty may be, with regard to in- 

tensity and kind, they all have one common denominator: 

the the experience _of danger, of peril for one’s self. To be 

sure, this characterization is not sufficient, first of all, be- 

cause it only describes the subjective experience, which is 

merely a part of the entire phenomenon. Usually, one 

believes that this exhausts the facts, that the essential 

aspect of anxiety is given in the subjective experience. 

However, if we observe someone in a state of anxiety we 

can disclose characteristic bodily changes as well, certain 

expressive movements of the face and the body, and cer- 

tain states of physiological processes, motor phenomena, 

changes of pulse rate, and vasomotor phenomena, etc. 
And we certainly have no reason to exclude these changes 

from an investigation of the phenomenon of anxiety. We 

are even uncertain whether it will not be precisely these 

changes which will expedite our understanding of the 

phenomenon. 

Ci we first confine ourselves to the inner experience, we 

shall find that it is not sufficient to characterize the latter 

simply as an experience of being endangered.)The ques- 

| 
tion arises: Of what type is the danger; and a 

how does anxiety differ from similar states in which 
an 201 
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certainly a danger is also experienced? And how does 
anxiety especially differ from(fear? Anxiety does not arise 

every time one’s self is endangered. Pain may endanger 

‘us, but not necessarily bring with it anxiety. Pain jis not 

even necessarily accompanied always by a negative affec- 

tive state or tone. It may, in fact, be found along with a 

_—certain feeling of pleasure. Anxiety, on the other hand, 

be true, it strikes us as(rather misleading to classify the 

\emotional state of anxiety among those emotions which 

7, 

is always negatively accen accentuated. Thus, it must be a spe- 

cial kind of danger, for the self, under which anxiety sets 
in. One might think that anxiety arises wh when we are con- 

‘fronted with an object which is dangerous, in that it 

threatens a complete overpowering; in other words, that 

anxiety has something to do with the quality of the object. 
But here another question arises: Does the person, in a 

state of anxiety, become at all conscious of the object? 

Rather it seems as if, in proportion to the increase of 

anxiety, objects and contents disappear more and more. 

Especially in cases of very severe anxiety, as in the onset 

of psychoses, the patients cannot say what they are afraid 

of; it is just this condition which is so extremely discon- 

certing for them. One may ask, does not anxiety consist_ 

intrinsically of that inability to know from ‘whence ‘the 

danger threatens? /s it not essential for anxiety, that any 

reference to an object in the real world is lacking? Tf this 

bear such a reference to some object, and to regard it, for 

example, only as the highest degree of fear, as is fre- 
quently done) Actually, it may be true that a state of fear, 

if increasing in degree, may ultimately turn into a state 

of anxiety. But does this justify us in regarding the state 

of anxiety as qualitatively equ equal to the former state of 
fear, in regarding it simply as a state of increased fear? 

Could it not be possible that we have here a qualitative 
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change which occurs when the intensity of the underlying 

cause is increased? And last but not least, the assumption 

that we are dealing with qualitative differences is sup- 

ported by the fact that two different words, such as “fear” 

and “anxiety” are used. In German this difference is re- 

flected in such expressions as: Ich fuerchte etwas and Ich 

aengstige mich.* 

In the state of fear, we have an object in front of us 

which we can “meet,” which we can attempt to remove, 

or from which we can flee. We are conscious of ourselves 

as well as of the object, we can deliberate how we shall 

behave towards it, and we can look at the cause of the 

fear which actually lies spatially before us. On the other 

hand, anxiety attacks us from the rear, so to speak. The 

only thing we can do is to attempt to flee from it without 

knowing where to go, because we experience it as coming 

from no particular place. This flight is sometimes success- 

ful, though merely by chance, and usually fails: anxiety 

remains with us.{Fear differs from anxiety by its characte character 

of defense reaction and by its pattern of bodily expression 
In fear, there is an appropriate defense reaction, a bodily’ 

expression of tension and of extreme attention to a certain 

part of the environment. In anxiety, on the other hand, 

we find meaningless frenzy, with rigid or distorted expres- 

sion, accompanied by withdrawal from the world, a shut- | 

off affectivity, in the light of which the world appears | 

irrelevant, and any reference to the world, any useful 

perception and action, is suspended. In fear, reassurance 

is possible by explaining that the environmental situation 

is actually not threatening or that the possibility exists to 

overcome the danger. In anxiety, such an assurance is of 

no avail. 

* Henceforth, our use of the word “fear” will correspond to the German 

“Furcht,” and “anxiety” to “Angst.” 

AD € 
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le Thus, all investigators who have dealt with the problem 
of anxiety have sought to distinguish between anxiety and 

( fear. I am only mentioning the interpretations of Freud,* 

AL | 

W. Stern’ and G. Revesz.* The philosophers, especially 

those whose interest was centered around the phenomenon 

of anxiety—I mention only Pascal, Kierkegaard, Heideg- 

ger—have been very careful to distinguish between anxiety 

and fear. With regard to our coming discussion, we may 

emphasize that Kierkegaard as well as Heidegger con- 

sider fear_as fear of something, while anxiety in their 

opinion deals with “nothingness” ; their descriptions 

strongly suggest that anxiety is a state which is is without 

reference to any object. Before we continue our differenti- 
ation between these two states, we shall consider some- 

what more closely the phenomena which confront us in 

ee 

| We have characterized the conditions of brain-injured 

/| 

: 

patients, when faced with solvable and unsolvable tasks, 

as states of ordered behavior and catastrophic reaction. 

The states of catastrophic reaction show all characteristics 
of anxiety) We have attempted to understand the origin 

of these reactions as the expression of shock, due to inade- 

quate utilization of stimuli, caused by the change of struc- 

ture in the patient. Observation discloses that, in the state 

of anxiety, the patient is not really conscious of the im- 

possibility of solving the task, and of the danger threaten- 

ing therefrom. This can be seen by the fact that the pa- 

tient does not realize the danger of an object which is the 

extraneous occasion for the appearance of the anxiety— 

he is not even capable of this. Due to his specific disturb- 

ance, he cannot establish a relation with the object, i.e. 

he cannot grasp it in such a way that he could appre- 

ciate its danger. (Apprehending an object presupposes 

ordered functional evaluation of the stimulus) The fact eee Ee Nee sth 
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that the catastrophic condition involves the impossibility 

of ordered reactions precludes a subject “having” an ob- 

ject in the outer world. 

»Thus, we find in patients: their anxiety has no corre-\ 

————— 

the cause of that experience. He experiences a breaking — 

down or dissolution of the world, and a shattering of his 

own self.) Just as little as he can render unto himself a 

conscious account of an object, just as little is he able to 

become conscious of his self.(To be conscious of one’s 

self is only a correlate to being conscious of objects)\\The 

patient experiences the dissolution of the existence of his 
—————— 

personality, as | anxiety. This shock, in terms of subjective ~ 

experience, is what we call anxiety. Yet it is not quite 

correct to say the patient “has” a feeling of anxiety, 

it is more correct to say the patient “is” or personifies 

anxiety. In other words, anxiety appears when it has be- — 
come impossible for an organism to cope in any way with 

tasks which are commensurate to its real nature. This is_ 

the endangering situation. 

The above statement, however, must be amended. It 

is only true as far as we consider the inner_experience. 

But the organism which is seized by the catastrophic 

shock is, of course, in the state of coping with a definite, 

objectiye reality; the organism is faced with some “ob- 

, 
\sponding content, and is lacking in object. The patient } * 

experiences, as we might say, not fear of something, but_) 

a anxiety. He experiences the utter impossibility of | 

establishing any reference to the world without knowing | 

J 

ject.”(The state of anxiety becomes intelligible only if wa 
we consider the objective confrontation of the organism 
with a definite environment.) Only then can we compre-! 
hend the basic phenomenon of anxiety: the occurrence of 
disordered stimulus evaluation as it is conditioned through 
the conflict of the organism with a certain environment 
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which is not adequate for it. This objectively endangers 

the organism in the actualization of its nature. Thus, we 

may talk of “contentless” anxiety, only if we regard the 

experience alone. To be sure, it is usually in this sense 
that one talks of anxiety. But this is not quite correct, 

and is due to a false emphasis on subjective experience in 

the characterization of so-called psychic phenomena. One 

usually regards bodily phenomena—the physiological 

processes of the body as well as the pattern of expression 

—only as the sequelae of the mental condition, or at best, 

as concomitant. phenomena. As we shall explain later, such 

a point int of view contradicts our concept of the relation- 

hip between body and mind. Mental as well as ‘physical 

ete are, for us, only different aspects of a unitary 

life process. hus what is usually described as anxiety is 

only that side of the process which presents itself from 

the psychological aspect.) 

What, now, is the relationship of anxiety to fear? We 

have already mentioned that, in fear, one~always e experi- 

ences an object that one fears. But what is the charac- 

teristic of this object of fear? Is it something inherent 

to the object proper, at all times? Of course not. We may 

at one time have -an indifferent or positive attitude 

towards an object, and at another time the same object 

may awaken greatest ee other words, what results 

in fear must be something which is found only in a spe- 

cific relationship between organism and object)( We leave 

undecided whether we are, in that case, still psychologi- 

cally justified in talking about the identical object. “Ob- 

jectively” it certainly remains the same object.).What is 

it then that leads to (fea) 2 Nothing f but the experience of 

the possibility o of the onset et of anxie anxiety. What we fear is 

UW the impending anxiety. Thus it becomes clear that anxiety 

cannot be made intelligible from the phenomenon of fear, 
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but that only the opposite procedure is logical. The person | 

in fear knows anxiety from past experience and present 

imagination (anticipation). The person in anxiety, how- 

ever, cannot know fear, because in the state of anxiety he | 

is incapable of any recollection. The person in fear infers, 

from certain indications, that an object is apt to bring 

him into a situation of anxiety. 

By the fact that the person in fear is not yet in a state 

of anxiety, but only envisions it, that he only fears that 

it may befall him, he is not yet so irritated and disturbed 

in his judgment of the outer world as the person in anxi- 

ety.(On the contrary—driven by the tendency to get rid 

of the fear—he_ attempts to establish special contact with 

the outer world.}He tries to recognize it as clearly as pos- 

sible, and to react to it in an appropriate manner, in order 

to free himself, either by attack or flight, from the im- 

pending anxiety situation. \Fear is conditioned by, mL im 

directed against, very definite contents of the environ- | 7 PG 

ment.)These have to be recognized and removed. Fear 
sharpens the senses. Whereas anxiety paralyzes the senses | Vv 

and renders them unusable, fear drives them to action. We 
can escape anxiety only by avoiding situations which | 

might eventuate in anxiety. 

ANXIETY IN INFANTS AND ANIMALS. THE “UNCANNY.” 

“INSTINCT-FEAR” AND “EXPERIENCE-FEAR” AS THE RE- 

SULTS OF CRITICAL INADEQUACY OF THE ORGANISM TO 

STIMULI. Our interpretation of anxiety has certain bear- 

ings upon the problem of anxiety in the infant and in y 

animals. That the infant, even the newborn infant, under- 
es BS y,is beyond doubt. His expressive movements 
Indicate this, and most observers agree upon this fact. A 

difference of opinion prevails only regarding the explana- 

tion of it origin\ and here most authors designate this 
emotional condition of the infant as fear. Those who ex- 

Cy, 
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plain anxiety by past experience, as the awareness of an 

impending, previously-experienced danger, meet with dif- 

ficulties in explaining anxiety phenomena in such an early 

phase of development, where, as yet, the child could not 

possibly have had the experiences required. One thus has 

\ ' been forced to assume _a_hereditary anxiety. In other 

words, one had to take recourse to experiences not of the 

_individual himself, but of his ancestors. Some authors like 

\ Stanley Hall go back even as far as to the animal an- 

ui cestors of men. In any event, fear of certain 1 objects is_ 

supposed to be hereditary. 

William Stern ® has criticized and refuted this hypothe- 
sis. He has pointed out, especially, that such states of 

fear, which always are cited as proof for such a view, are 

by no means established facts. He shows, for example, 

that the children who were systematically observed by 

him were neither afraid of the dark, nor of animals, nor 

of a thunderstorm. If anxiety of certain objects could 

be observed, then there was reason to assume that the 

fear of the child is based on actual individual experience. 

Also Preyer’s child showed, for example, no fear of the 

dark. Yet Stern, too, admits that there are situations in 

which the child is supposed to be afraid of certain objects, 

or certain peculiarities of an object, without such fear 

\ | being explainable by past experience. The child has a feel- 

‘ing of “uncannyness” (Stern). Stern calls this fear “in- _ 

\y  ‘stinct fear” as compared to experience fear, and in doing 

/so quotes observations by Gos aden to his own. 

, According to Groos, the fear of the “ uncanny’ ’ has a pro- 

J \ nounced in instinctive basis. Through the fear of the un- 

canny, the child is, so to speak, supposed to choose be- 

tween what is helpful and what is harmful. 

But is it true that the unfamiliar is harmful, and that 

the familiar is helpful? And how would it be possible that 



ON THE PHENOMENON OF ANXIETY 299 

the child could have new experiences, or could make new 

experiences, if it were true that fear keeps the child from 

the unfamiliar? This view cannot be correct. 

‘oueaes there are still other facts which speak against the 

ourse to unfamiliarity. For instance, one can hardly 

say that the child tends to reject the unfamiliar. The op- 

posite seems ‘to be nearer the truth.(The situations in, . We 
which, according to Stern, fear arises in the child, are by | 

no means simply characterized by their unfamiliarity, ) 

The fear is aroused, as Stern himself points out, by cer- 

tain formal peculiarities of the objects: the suddenness 

of their appearance, or the particularly great intensity, 

or the rapid approach of an object, or the unexpected 

appearance of familiar happenings in a new context, and 

others. If it were only the fact of “unfamiliarity,” which 

under these circumstances results in fear, one could justly 

ask why the child does not accustom itself to such situa- 

tions. Actually, these formal peculiarities retain their 

fear-arousing character, even in, and during the life of 

the adult. 

Therefore, we must seek some inherent factor in those 

formal qualities which bring about fear. This factor 

must be sought in the one fact which all these situations 

have in common: that is, that they all make an adequate _ | ee 
stimulus evaluation d difficult, if not impossible. This is 
especially the case in the child, because of his incomplete 

maturity. Not being able to react adequately—that is the 

shock to the total organism. And to the latter, corresponds 

the subjective experience of the uncanny. 

This experience of being at all able or unable to react 

is primal to the conscious experience of any object. It is 

a primal experience that something does or does not “‘fit” 

into the total situation. This experience precedes the 

awareness of any object—in the same way as we perceive 

Z. 
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“likeness” or “contrast” without previous partitive ap- 

prehension of constituents—or in the same way as an in- 

_—-fant grasps facial expressions before it reacts adequately 

|to other visual elements.({he experience of “not fitting” 

/\ || which is identical with the condition of being “unable to 
cope with’—this is what produces the character of the 

uncanny and becomes the cause of anxiety in the child. 

_ This view renders superfluous all those phantastic at- 

tempts to explain the supposedly inherited fear of the 

child, for instance, the fear of certain animals which is 

supposed to spring from the fact that the ancestors had to 

be on guard against them (Stanley Hall). This assump- 

tion, among others, rests on the quite unacceptable postu- 

late that the now living infant experiences these animals 

as the same objects as did the adult ancestors. But all 

these speculations are unnecessary. 

When we observe anxiety in the infant we must care- 

a fully avoid interpreting the situation by viewing the ob- 

\ jects as they appear_to us. Rather, we must start out 

& | from the perspective of a coming to terms of the infant’s 
a nature with its given environment,)T hen we shall see that 

anxiety arises when it is impossible for the infant to cope, 

in an adequate way, with the environment. 

For an explanation of anxiety in childhood it suffices 
to assume that the organism reacts to inadequate situa- 

tions with anxiety, and did so in the days of his ancestors, 

as well as today. The “fear” of Preyer’s child of the roar- 

ing sea and of water in general, can therefore certainly be 

explained without first wondering, as Stanley Hall did, 

whether this fear is inherited from primeval days when 

the animal phyla changed from purely aquatic to terres- 

trial existence. That we are not simply dealing with fear 

of very definite and constant objects is already shown by 

the fact that this fear does, by no means, occur always in 

V 
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connection with definite objects, but practically only when 

object and child meet in a very specific way. Thus the 

child is not afraid of every body of water, nor of the same 

animal in every situation, nor of every loud noise, etc. 

The same objections which can be raised against nd 

hypothesis of inherited fear in the infant, are equally 

valid as arguments against an equivalent explanation of 

fear manifestations of newly born or young animals, be- 

fore they have had any experience with the object of 
their fear. ™ 

As to the fact that animals do have experiences of anxi- 

ety, practically all observers agree. The explanation of 

this fact offers no difficulty for our view. If the animal is 

placed in a milieu in which it is not able to react in 

an ordered way, we see that anxiety arises, just as in a 

patient with a brain lesion. Such situations occur, for 

example, if an animal is brought from its natural environ- 

ment into captivity, or is brought from a familiar keeper 

to an unfamiliar one who does not yet know the animal’s 

peculiarity and may make demands upon it which it can- 

not meet. 

It is very doubtful whether the evidence adduced for 

the assumption of inherited fear in animals is valid; and 
such authors as Groos, Buehler, and Stern have presented 

weighty criticisms. Moreover, one would have to scru- 

tinize very carefully whether the “hereditary” enemy is 

recognized and feared on the basis of an innate memory 

of the enemy, or whether the inadequate reaction and, 

with it, the anxiety, are not occasioned by certain peculi- 

arities in the encounter between the alleged “hereditary” 

enemy and the young animal. It should not be hard to 

settle this question experimentally. 

Whether the animal may have fear at all, and how the 

object which it may fear is perceived by the animal, is 
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_ completely unknown. In any event, it may be assumed 

‘that the at the phenomenon of anxiety is, in animals, much more 

frequent than than | fear, since the latter requires the potenti- 

ality of experiencing an independent world of objects in 

contrast to the organism. Animals hardly have that. It 

/ might, owever, be possible that certain peculiarities of 

the situation remind them of former states of anxiety, and 

that fear may thus be aroused in them. 

Although it may appear justified to designate the de- 

scribed emotional states in brain lesions as anxiety, one 

might perhaps hesitate to admit a congruency with anxi- 

ety conditions in normal persons. One might especially 

doubt the correctness of the formal characterization of 

these states as being the expression of the impossibility to 

olve tasks which otherwise would be adequate to the 

/ normal organism.{When somebody is unable to cope with 

a task, anxiety, in the usual sense of this word, does. 

| always arisés For that, a certain peculiarity of the sitta- 

tion is necesSary. In cases of brain lesion, the situation is 

a special one, inasmuch as the performance-capacity is 

so much impaired in general, that all essential life activi- 

ties become reduced. For patients, that incapacity to per- 

form means some threat to their existence. In a normal 

person, this will certainly not always be the case. He 

will cope with a difficult situation in some fashion without 

becoming actually endangered in his existence. Therefore 
(a: : ee 

in normals real anxiety occurs only on much more seri- 
| ———_— se ras _ = . . 

/ ous occasions. Yet, however true it may be that diffi- 

‘cult situations do not involve severe anxiety, the con- 

comitant mental state is nevertheless structurally of the 

same type. The only reason why they do not impress us 

as anxiety, is because they are less relevant to the total 

personality and its existence. This becomes clearly evi- 

dent through the fact that a failure, which by itself is 
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irrelevant, miay bring anxiety into distinct prominence, if 

it occurs in a situation in which it becomes significant for 

the very existence of the person concerned; for example, 

anxiety during any examination. 

THE SIGNIFICANCE OF ANXIETY FOR CONQUEST OF THE 

WORLD AND FOR SELF-REALIZATION. It is a matter of fact 

that the normal person, in his conquest of the world, 

undergoes, over and again, such states of shock. Vf in 

spite of this, he does not always experience anxiety, this 

is because his nature enables him to bring forth cre- 

atively situations which insure his existence. Thus the: 

disproportion between his capacity and the demands of 

the environment, which may lead to catastrophic failure, 

‘is averted to a certain degree in_ayerage life) As long as 
this secure state is not essentially shaken, and the ex-— 

istence is not endangered, the shocks are not experienced 

as anxiety. Even the brain-injured patient is not perma- 

nently in a state of anxiety, and we have seen how a 

transformation and shrinkage of his world spares him 

from such a condition. 

The child behaves, in some respects, similar to the’ 
brain-injured patient. . It is very frequently confronted 

‘with tasks with which it cannot cope, and which menace 
~its existence. Thus, anxiety certainly plays a great role 

in the life of the child. However, it is diminished through 

safeguards which the adult arranges and which save the 

child from shocks that otherwise would be too extreme. 

Furthermore, the anxiety in children is reduced through 

a peculiarity which we must consider more carefully, as 

it also plays a certain part in the adult’s overcoming of 

anxiety. This peculiarity is the extraordinarily strong and 

general tendency to action, and the urge to solve given 

tasks, which belongs to the nature and essence of the 

child. Thus, the pleasurable surprise when the conquest of 

O-21 
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a piece of the world has succeeded, re experi- 

ence of shock. This drive is so strong that the child not 

only | fails to draw back from the impending anxiety sit- 

uation, but possibly goes out of his way to seek them: 

“Little John went out to learn the creeps. ” (Not to be 

eat of dangers which could lead to anxiety—this rep- 

/ | resents in itself a successful way of coping with anxiety, 

and with that, represents the essential difference between 

a normal child and a brain-injured aan Especially 

through this tendency to action does the child manifest 

itself as an early stage of the normal adult, in contrast 

to the patient. 

As the child grows into the world of the adult, its be- 

havior becomes more even and “ordered.” The more it 

becomes fitted to its environment, the more its “wonder- 

ing” decreases, but it never disappears completely. The 

adult is always affected anew by surprise and anxiety, as 

he is always faced with new outer and inner situations. 

Just as in the brain-injured person, the normal adult has 

the urge to diminish his anxiety even though to a much 

lesser degree. As an expression of this urge, we find in 

the adult th dency towards order, norms, continuity, 
and eee in principle | similar to patients. But 

apart from this, the normal is determined by his urge 

(already inherent in the child) for new experiences, for 

the conquest of the world, and for an expansion of his 

sphere of activity in a practical and spiritual sense. His 

behavior oscillates between these two tendencies, and is 

influenced sometimes more by the one, sometimes more 

by the other. The outcome of the two tendencies is the 

cultural reactions. 
But in no way could one claim that this “ordered” 

world, which culture represents, is the product of anxiety, 

(/ the result of the desire to avoid anxiety, 5 Ge) 
——— 
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would mean a complete ae of the ferewtive 

trend of human nature, and at the same time would leave 

completely unintelligible why the world was formed in 

these specific patterns, and why just these forms should 

be suited to procure security for man. This becomes intel- 

ligible only if one regards them as expressions of the cre- 

ative power of man, and of the tendency to effectuate a 

realization of his nature. Only when the world is adequate 

to man’s nature do we find what we call security. 

This tendency towards actualization is primal; but it 

can effect itself only in conflicting with, and in sruggig | 

against, the opposing forces of the environment) This 

never happens without shock and anxiety. Thus we are 

probably not overstating the facts if we maintain that 

these shocks are essential to human nature, even to all 

ofganic life, and if we believe that life must, by neces- 

sity, take its course via uncertainty <¢ ainty and shock. Even 

though the tendency to reduce uncertainty, to standardize 

the environment, may have its correspondence in certain 

formal peculiarities in science, art, and religion, one can- 

not emphasize too often that it is impossible to regard the 

contents of cultural products as the expression of uncer- 

tainty and anxiety. 

Where anxiety, as the mainspring for the activity of an 

organism, comes into the foreground, we always find that 

something is upset in the nature of that organism. Or, in 

other words <an organism. is normal and healthy, in which { 

the tendency towards self-actualization is acting from 

within, and overcomes the disturbance arising from the 

Gian Hin Lo world, not out of anxiety but out of the 

joy of “conquest, How often this most perfect form of — 

actualization is a fact, and whether it exists at all, we 

leave open to question. In any event, even life in its most 

o— 
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perfect manifestation must pass through the disturbances 

which emerge from the adjustment to the environment. 

The creative person who ventures into many situations 

which expose him to shocks will find himself even more 

(ia in anxiety situations than the average person. Indi- 

viduals differ as to_ how much anxiety they can bear. For 

| child it is greater, and for the creative incendie it is 

| greatest. 
The capacity of bearing anxiety is the manifestation of 

genuine courage, where ultimately one is not concerned 

with the things in the world but with the threatening of 

existence. Courage, in its final analysis, is nothing but an 

affirmative answer to the shocks of existence, which must 
be borne for the actualization of one’s own nature. This 

form of overcoming anxiety requires the ability to view 

a single experience within a larger context, that is, to 

assume the “attitude towards the possible,” to have 

freedom of decision regarding different alternatives. 

Thus, it is a characteristic peculiarity of man. Therefore 

brain-injured persons, whose change we characterized as 

a loss of the attitude toward the possible, as an impair- 

_ ment of freedom, are completely helpless when facing an 

| anxiety situation. They are entirely surrendered to the 

anxiety situation, as long as they are not safeguarded 

against it through an enormous limitation of their world 

which reduces their human existence to the most simple 

forms. 

_ The manner in which individual creatures in general, 

and human individuals in particular, cope with anxiety, 

provides insight into their nature. We have discussed this 

phenomenon thoroughly because it seems to us particu- 

larly important for the knowledge of the essentials of the 
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nature of living organisms. Thus, it pertains not only to 

anthropology, but also to biology, in the widest sense. 

THE SO-CALLED UNCONSCIOUS AND CONSCIOUSNESS 

It remains for us to deal with a special problem which 

is in the center of discussion of recent psychology, par- 

icularly subsequent to the fundamental inquiries of 

Freud.) It is the problem of the nature of the so-called 

unconscious and the consciousness. A discussion of this 

question seems appropriate if for no other reason than 
because in biology, views are also advanced which attempt 

to carry certain behavior acts of animals back to an “un- 

conscious,” in the psychoanalytic sense. 

PSYCHOANALYSIS AND BIOLOGY. Ferenczi ° in his “Ver- 

gation of biological phenomena, the “application « of the 
psychoanalytic method as a new principle of research. In 

attempting to demonstrate the procedure of this new 

“bio-analytic” science by its approach to sexual phenom- 

ena, he believed himself capable of making genetic proc- 

esses quite generally intelligible. 

According to Alexander,’ psychological laws have as 

much “biological validity,” “biological meaning,” as bio- 

logical laws have psychological validity. There exists a 

complete reciprocity. Thus, Alexander attempts to com- 

pare the arousal of psychological states such as the vari- 
ous stages of Buddhistic contemplation, with the ‘‘chrono- 

logical sequence of a regular psychoanalysis.” He en- 

deavors to demonstrate that this is a form of regression 

which leads to the awareness of one’s own embryonic de- 

velopment. “The prophetic knowledge of eternal re- 

births, of the memory of all forms of existence, and of 

all geological periods, which Buddha gained after pass- 
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ing over the four Ihana-steps, is nothing but the principle 

that ontogeny repeats phylogeny. The only difference is 

that Buddha found it in a completely different way.” 

Brun has attempted to discuss a number of animal observa- 

tions on the basis of Freud’s drive-theory, and reaches the con- 

clusion (7, page 29) that the(metapsychical points of view, pro- 

pounded by Freud in his psychology of neuroses, are confirmed 

by biology all along the line) He maintains especially that the 

dynamic and economic principles, introduced by Freud in 

drive-psychology, are laws of general biological validity and of 

pertinence to the drive-conflict wherever and in whatever form 

it is observed. But he goes even further. His analysis of ex- 

perimentally produced drive-conflicts or drive inhibitions in 

animals (even in organisms which are as far removed from our 

own physical and psychological organization as the insects), 

and the analysis of phenomena which can be observed when 

two incompatible reflexes collide, yields the following surpris- 

ing result: Even the specific economic drive fate (Triebschick- 

sal) which inhibited or repressed drives undergo—according to 

Freud—can be completely proved in the realm of biology (with 

the one exception of conversion). 

Brun must be given credit for having uncovered very im- 

portant parallels between biological phenomena, arising under 

certain conditions, and the behavior of the neurotic. The in- 

vestigations of the Russian analyst Luria * lie in the same di- 

rection. He draws the parallel between certain important find- 

ings which Pavlov and his pupils have made in their study of 

the conditioned reflex and its disturbances, and the processes 

which psychoanalysis has discovered. His comparisons are un- 

usually interesting and his conclusions careful. He says, for 

example, “The eczema, as a peculiar reaction of a dog to a 

difficult task, is in principle not different from the flight from 

difficult life problems into a neurotic symptom” (8, page 44). 

One could assume that the author has a biological explanation 

in mind when he says, “The problem of psychogenesis finds a 

physiological foundation,” and when he calls repression a spe- 
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cial case of the parabiotic inhibition of Wedenski (8, page 49). 

Actually, however, the efforts of Luria also tend in the opposite 

direction. He discusses the behavior of a dog, in which a flood 

in the laboratory extinguished all conditioned reflexes. After 

the reflexes were again acquired, it was possible to make them 

disappear for a long time by pouring merely a small quantity 

of water through the door of the laboratory. In discussing these 

observations Luria attributes the effect to the affectivity and 

considers this a confirmation of the psychoanalytic claim that 

a great many apparently organic symptoms are grounded in 

an emotional basis. This reaction of the dog to water suggests 

to him “interesting considerations in the sense of bio-analysis” 

as inaugurated by Ferenczi. Thus it does not become quite clear 

whether Luria tends more to explain facts discovered by psy- 

choanalysis on biological grounds, or vice versa. Also Bech- 

terew ® has pointed out similarities between biologically and 

psychoanalytically disclosed phenomena. But he attempts to 

explain the latter by the former, in the belief that they will 

find, through reflexology, an illumination which they were lack- 

ing before. 

Let us sum up this brief sketch of the main lines along 

which our problem of the relationship between psychoanalysis 

and biology has bee reated_ thus far: we are faced with two 

more or less seriously opposing standpoints of which Ferenczi 
and Bechterew respectively can be regarded as the most ex-- 

treme seoreertives Eaten Daltenipts to explain biological 

phenomena through the medium of psychoanalytic thought, 

whileBechterey tries to comprehend psychoanalytic phenom- 

ena through the medium of biological notions. Our stand on- 

this problem, in pursuance of our general line of thought, will 

become evident from a further discussion of the unconscious. 

We cannot attempt here a detailed discussion of psy- 

choanalysis. We only want to scrutinize its methodologi- 

cal approach from our point of view. We are not con- 

cerned with the problem as to which factors have been 

determinative for the development of the symptoms of a 
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patient in a given case, or whether a person can be cured 

_~» by the psychoanalytic method. We are only interested in 

determining whether the mechanisms assumed by psycho- 
analysis are suited and necessary for the understanding 

|_of human or-animal behavior. Hence we have to take up 
the problem of the unconscious. Of course, we cannot in 

any way treat this problem exhaustively, which already 

has been so much discussed. 

THE “UNCONSCIOUS.” THE THREE BEHAVIORAL ASPECTS. 

Beginning with the ¢erm “unconscious,” we first have to 

| stress that it ex omething ne ative, something op- 

‘posed to ‘ ‘Gonictous” Futian ae the impres- 
\ \ sion that the same phenomenon ca can, at one time, have the 

character ‘of consciousness and at another ‘time; 1 yaon _The 

psychoanalytic postulate actually assumes that the same. 

phenomenon, such as an idea, an act of will, a feeling, a 

habit, etc., can be conscious at one time and unconscious 

‘\(e another. Conscious images are said to become - repressed : 

n the realm of the unconscious, etc. We shall attémpt 10 

describe, in positive statements, those phenomena which 

have induced scientists to assume such a structure of the 

unconscious as it is conceived by psychoanalysis. From 

that we shall see to what extent it is expedient and neces- 

sary to use the term unconscious, or what can be meant 

by this term. 

- What one calls wnconscious depends on what one under- 

stands by consciousness. Very often one has. understood 

by consciousness, the sum of all those contents which are 

contained in a special realm, in something like a recep- 

tacle. But there is no such realm, no such receptacle. We 

can only speak of conscious behavior as being of such a 

kind that we are “consciously experiencing something,” 

or, as we will call it, “having something consciously.” We 

shall try to describe how a person who “has something 
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consciously,” appears to us, and how his inner experiences 

are. In so doing we discover a person who has a clear-cut 

awareness of a given situation, of his activity, of its pur- 

pose and its effect. (The oid is experienced by such an 

person as apart from him, and the self is experienced by / 

him as an object akin to other objects 

This is the case in that behavior which we called ab-_ 

stract behavior. With this “having something consciously” _ ss 

r “having consciousness of something,” however, the 

pie state of the person in question is not sufficiently 

characterized. ‘ 

Another aspect of this phenomenon is certain “inner ap 

experiences,” usually described as feelings, sets, or atti- Pe 

tudes. | We may, for instance, have the experience e of liking , 

or disliking something, of bone under tension or relaxed, 

of something agreeable or disagreeable, of harmony or dis- 

harmony, etc. Whereas we found that the first aspect of 

the total behavior could be described as “having an ex- 

ase ” we find that this aspect is better characterized 

s “being in a certain state.” And whereas we find that 
me first part of the total state of behavior could be de- 

scribed as “having something consciously,” the latter may 

be better described as “the feeling of beings in a certain 

well hese aierent types of experience: eae haben, 

the first; erleben, the second. “Bewusst haben” corre- 

sponds to having something consciously, and “erleben” 
corresponds to igner_experience — of a certain state. In — 

terms of the befation between org organism and environment, & 

the first means “experiencing a distinction between ane is 
self and the world,” the second means ‘“‘to be in the worl S 

as part of it,” as a cog in a wheel. In the so-called concrete | ~ 

behavior, the second type of experience is in the fore-| 

ground. 

/ 
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This inner state can never become conscious in the 

objectifying sense. It can only be experienced as a sub- 

jective feeling or setting. If we try factually to describe 
it, we have to transform it into an object like other objects 

whereby its primal character of attitude, feeling, etc., is 

lost and distorted into a “thing.” The mere fact that one 

can reflect upon this subjective state in the same way as 

one can describe objects, led to the belief that it could be 

made or become conscious. However, that is impossible. 

Though it goes with, and | belongs to, the behavioral aspect 
of “having something consciously,” it never can become 

conscious as such in the above-indicated sense of this term. 

Finally, in the total behavior of a person who “has 

something consciously,” or does something consciously, 
—we have to distinguish a third type of Piauaa All 

abstract as well as concrete performancés require proc- 
esses in the body which belong to the respective configu- 

ration, for example, automatisms which support and facil- 

itate the voluntary performance. These especially guar- 

antee a definite setting brought on by voluntary activity. 

As an instance of this we might cite expressive bodily pat- 

terns, postures, tones, etc., which are the physical counter- 

part of the attitudes and feelings. These processes occur 

in us without any form of conscious experience. They can 

be recognized only indirectly, e.g. by way of visual per- 

< ception, as we perceive objects of the outer world. They 

ijcan never become directly conscious.(Neither do we have ~ 
| immediate experiences of those processes, nor are we ex- 

eae them. These processes just pon 

‘THE CONFIGURATIONAL RELATION OF THE THREE BE- 
HAVIORAL ASPECTS: PERFORMANCES (CONSCIOUS BEHAV- 
IOR), ATTITUDES (INNER STATES), AND PROCESSES (SO- 

MATIC EVENTS). We shall call these three aspects, which 

we can differentiate in the behavior of a person: perform- 
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ances (namely, the voluntary, consciously experienced 

activities); attitudes (namely, the texture of the affec- 

tivity, the feelings, attitudes, moods, settings, etc., experi- 

enced as inner states of ourselves); and processes | 
(namely, the bodily processes or events experienceable 

only indirectly). These three behavioral aspects, which 

can be observed in the human being, are reflected usually 

in the ideas ‘“‘mind,” “soul,” and “body.” We have no ob- } 
jection against such usage, as long as one realizes that | 

these terms do not describe three distinct spheres of exist- 

ence of the organism, but that they are merely abstrac- 
tions, each of which represents an | artificially isolated 
aspect of the total behavior of an organism. They may” 

sometimes appear as separate entities, because the one or 

the other aspect of the total behavior is, at any given 

time, in the foreground, as figure, while the others form 

the background. Which aspect of the unitary behavior 

shall become the figure, depends upon the situation and 

the kind of adjustment demanded from the organism as 

a whole. 

Thus, for example, in focusing and comparing definite 

eps in thinking or in voluntary actions, the “con- 

scious” aspect of the total behavior is in the foreground. 

When we give ourselves over to an attitude, to a feeling, 

then that aspect is in the foreground as the predominant 

factor. In situations in which we behave in neither one 

of these ways, the “processes” might dominate the be- 

havior of the organism; i.e. that aspect always emerges 

into the foreground which is important for the coming to 

terms of the organism with the world, under given condi- 

tions. But the other aspects of the characterized unity are 

always in action too—as background. This finds its ex- 

pression in the fact that the one or the other functions 

normally, only if the rest forms an adequate background. 
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If we study a person who “has something pains SLi 

we find that this “conscious awareness of something” 

accompanied by a spe cific_ pattern in the sphere of f raat 
ing, the sphere of inner experience, as well as by a specific 

pattern of the bodily processes. The normal course of 

thinking depends on the normal course in the other as- 

‘pects too. Thinking can take place only while being in a 

certain attitude, in a certain setting and in a certain 

bodily state. Disturbances in the normal state of the atti- 

tudes or processes, derange the conscious actions, think- 

ing, will power, etc. In the same way, attitudes and even 

the bodily processes can be deranged by any disturbance 

in the voluntary conscious actions. Finally, disturbances 

of attitudes bear consequences for the processes, and 

vice versa. A normal action of the organism demands a 

normal configuration of the activity of the organism as a 

whole, a configuration in which we can discriminate, only 

abstractly, the three aspects mentioned. We have seen: 

‘To each situation and to every performance belongs a spe- 

cific configuration of the organism which varies in such 

a way, that at one time one, at another time, another 

{ aspect is in the foreground. 

Under certain conditions, all these aspects appear rela- 

tively isolated. The conscious aspect is relatively isolated, 

if we analyze consciously our own behavior while every- 

thing else is kept relatively constant in order to avoid 

disturbance. This is probably only possible for man, and 

presumably represents the most difficult form of human 

behavior: what is usually called “conscious.” 

But we can also assume a_second behavior, by giving 
¥ ourselves over to the “inner experiences.” In that case, 

we do not have an objective world; we are living in 

direct Be ane Iae to the world, are only feeling, etc. 

‘This state is “experienced,” Pa not conscious in the 
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above sense. Finally, we can center ourselves on the 

bodily processes, which, however, requires a still greater 

abstraction from the whole. We can inspect our body in 

relative isolation, as a a physical object, or leave it alone to 

adjust itself to the environment. 

THE PROBLEM OF “AFTER-EFFECT.” NO “INVASION OF 

THE UNCONSCIOUS.” AFTER-EFFECTS OF EACH BEHAVIORAL 

ASPECT ARE ONLY ACTUALIZED IN THE ORIGINAL ASPECT. 

Each activity of the organism leaves an “after-effect,” 

which modifies the later reactions, their course and in- 

tensities. The after-effect is especially strengthened when 

the organism is “touched” again by the same stimulus 

situation. Yet, remembering, recalling, etc., are bound 

to more specific conditions. Not all that we once ex- 

perienced affects the later reactions or can be remem- 

bered in the same way. Remembrance somewhat pre- 

supposes a similarity between the situation in which the 

organism was at the time of the experience, and the con- 

ditions when remembrance shall take place, etc. To put 

it more precisely :(An event can be remembered only in\\ 

that modality in which it appeared first. Remembrance is || 
normally bound to the figure. The background has only || 

an afier-effect in conjunction with the figure to which it oa 

belongs) Thus, the three aspects can later_affect the be- liv 

havior only in the same way as they did in original 

appearance. If a phenomenon were conscious in the char- J 
acterized sense, it can be effective later only in a con- 

scious way. If an inner experience were figure at the 

earlier time, it later can have effect only as attitude or 

feeling, namely, as a setting, influencing other settings. 

A conscious phenomenon can never work directly upon 

the attitudes, etc. Thus a phenomenon which was not 

experienced in the conscious form can never later beco 

directly conscious, and conversely. 
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However, because the normal course of any perform- 

ance is tied to the figure ground formation, changes in 

background can influence the figure, and with that, 

changes in the background can affect subsequent per- 

formances. There is no direct transition from one event 

to the other, nor does a direct effect of one upon the 

\ other exit] effects are rightly evaluated only if one 

| treats these three abstractively distinguishable behavior- 

aspects as intertwined into the unity of the whole, which 

alone has real existence. Only by way of the whole—by 

this detour, so to speak—can they influence, arouse, or 

\disturb each other,)We will see that these indirect influ- 

ences play a great role in the so-called unconscious 

phenomena. Usually, behavior presents itself as a state 

in which one of the three described components alter- 

nately stands out more or less dominating, as the figure. 

Within a certain activity, what is figure at a given 

moment, undergoes manifold changes. 

Yet all activity, be it reflection, thinking, feeling, or 

doing, always begins with a conscious attitude, in the 

sense of being aware of something, knowing about a 

situation, the task. Later on, this knowledge simply needs 

to furnish the general frame, “the background” in which 

the other, above-described behavioral aspects take their 

course, without being steadily accompanied by conscious- 

ness. The latter has set, so to speak, the frame for the 

duration of the course of an action. Every “attitude,” 

every physiological process must be set agoing by con- 

scious behavior. In other words, conscious direction is 

necessary for them. But the opposite does not hold. It 

is true there may be situations where the normal course 

of consciousness is aroused by certain bodily processes 

and emotional experiences. But these processes, in turn, 

require conscious behavior as their starting point. Con-. 
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sciousness_is_indispensable not only for initiating an ac- 

tion, but also in the case where a process has been inter- 
rupted_or blocked, which interruption may be due to 

failure of the organism or to the influence of external 

stimuli, with which the organism can deal only in a con- 

scious way. How important consciousness is, becomes 
particularly evident in cases where the intervention of 

consciousness is not possible, as in cases of brain injury. 

Then, not only is the ability to start wanting, but also 

any really spontaneous activity, as well as the possibility 

of spontaneous resumption after a disturbance. 

FORGETTING AND SO-CALLED REPRESSION IN CHILDHOOD. 

Processes of the second and third kind may, under cer- 

tain conditions, attain a high degree of independence. 

This can be due either to defective integration, in dam- 

age of centering, which always means primarily an 

impairment of the conscious aspect, or can be due to 

an abnormally strong external stimulation of some parts 

of the organism. Such functional isolation from the whole 

may damage the function of the whole organism. (This 

happens in childhood where normal integration and proper 

centering has not yet been reached, and in as Espe-s 

cially as long as the development is not complete, the 

single processes are not integrated into that whole which 

is adequate to the nature of the organism and the human | 

environment. We have good reasons to pay attention to 

the events when that condition prevails. 

The child is immature at birth; its first reactions are | 

certainly cer in the defined | way. ‘He does not | 

have an o jective world, but 1 merely 0: one of very ‘“‘diffused 

objectiveness.” His behavior is essentially characterized 

by processes in the bodily sphere and by such inner ex- 

periences, as feelings, attitudes, etc. In the case of the 

child, these are relatively lacking in precision, because 

| 
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the possible adjustments are still relatively simple. The 

whole behavior is embedded in a sphere corresponding 

more to feelings and attitudes than to conscious objecti- 

| fying experience. Yet whatever phenomena are found in 

| Sesh tae are “gentaney, very intense, , if for no other 
| 

| isolated parts, due to the prevailing inverts centering 

‘of the whole, or imperfect integration. Isolatedprocesses 
\ such as the necessity for satisfaction of hunger and thirst 

are natural behavior at that time. They lead to equaliza- 

tion appropriate to the present structural organization 

and are therefore the major determinants in stimulus 

reactions. The behavior of the child presents the same 

formal characteristics as reactions in relatively isolated 

arts./We find abnormally intense reactions, reactions of 

abnorrsal duration, greater bonds to external stimuli, a 

more primitive type of behavior, and reactions in alter- 

nating phases. 

The child iS faced with a world, which at first cannot 

be, and is not recognized by it “as such,” and with which 

it cannot come to terms in an adequate way. Since the 

stimuli originating from this world do not yet fit the 

organism of the child, they demand reactions correspond- 

ing to a more mature and more integrated organism than 

the child actually is. Therefore, the organism of the 

child is not able to accomplish the required actions in an 

adequate, ordered way. When the child is forced by the 

outer world to react to such exorbitant demands, then 

{the reactions are imperfect. (They are experienced as 

unpleasant by the child, and are very often followed by 

catastrophic situations which the child meets with defense 
ha here all these phenomena and 

sequelae of which we have learned in dealing with the 

behavior of brain-injured patients. Thus we find catas-_ 

} 
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trophic _ reactions in the course of the early educational 

At first, the resistance of the child is so weak that 

behavior can be built up on the basis of conditioned 

reflexes, as we explained before. Later, a struggle origi- 
nates between the tendencies of the infant, corresponding 

to the capacities of its immature condition, and the de- 

mands of the outer world. The child begins to fight 

against the inadequate demands, and against the prohibi- 

tions of such activities which are appropriate to its matu- 

ration level; it struggles against the so-called “forbidden.” 

This fight must not be precisely “conscious” for the\. 

child; but often the child has definite inner experiences , 

of that kind. It develops certain feeling tones, settings” 

attitudes. 

While the child is growing up, it becomes more and 

more able to react to the demands in an adequate way. 

Thus it gains mew adaptations and attitudes, especially 

when consciousness develops which enables it, if neces- 

sary, also to undergo something disagreeable, because it 

appears appropriate and useful for some other reason or 

intelligible purpose.\The child learns to bear disagreeable 

things for the sake‘ef actualizing its personality as a 

multiform nee 

(Thus, the nor development of the child proceeds] K 

by way of adaptation through maturation, by “repressing” ea 

attitudes and urges which are in opposition to the develop- 

“ment “Of the miele personality As long as the new per- 
formances are not consolidated, reactions of the earlier 

type can easily occur. Then the prohibited reactions, so 

to speak, overpower the organism. They may replace the 

demanded reaction, or at least influence its course. This 

process may give the impression of invasion from the_ 

unconscious. It is a characteristic of the unconscious, 

O-22 
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from the psychoanalytic view, that this impression is 

hypostasized into an actual invasion of the unconscious. 

The fact of the removal of former reactions is usually 

described as repression. However, if one thinks of it only 

in terms of “shoving away,” or “splitting off” certain 

reactions, attitudes, images, ideas, etc., the denotation 

“repression” is not correct. The gradual elimination of 

inappropriate attitudes, feelings, and—in later time—of 

the conscious ideas, is rather a receding into the back- 

ground, than actual repression. Whenever active repres- 

sion is the case, the repressed processes are factually still 

_effective, and we know how little such an active prohibi- 

i tion is bound to succeed. The elimination really takes 

| place as the maturing organism readapts itself to the en- 

| vironment and gains a new pattern of which the phenom- 

| enon to be repressed actually is no longer a part. This 

process leaves no further room for the former trends, 

and makes them obsolete. 

_~ CONTINUAL FORMATION OF NEW PATTERNS RENDER 

| INEFFECTIVE FORMER ATTITUDES. Thus we find not con- 

| tinual repression, but continual formation of new pat- 
_ terns. The factor, which actuates the so-called repressing, 

is formed neither through prohibitions from without, nor 

_-by a censor, nor by an ego, nor by a super-ego. Rather, 

through maturation, new patterns of the > organism are 

formed, Conforming to the: human species in general and 

to the cultural | pattern of that particular milieu in which 

| the child grows up. Of course, one can call this develop- 
ment “ego- formation,” and of course, the prohibitions, 

just like other processes in the environment, are co-deter- 

mining factors in this formation. Yet, the effects of 

former reactions have not been “forgotten” through re- 

pression. Rather, they cannot be remembered because 

they are no longer part of the attitudes of later life, and 
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therefore cannot become effective. We shall see that they 

can be revived or recalled, if the individual is brought 

into a situation which is similar to that under which they 

originated—that is, psychosis or in the psychotherapeutic 

situation. 

For the normal development of the child, it is very 

important that the counteracting forces should not be so 

strong that the child is unable to adapt himself gradually 

to the demands and prohibitions by means of new atti- 

tudes which arise from maturation and training. If such 

overpowering is the case, and the child is forced to 

react to impositions inadequate to the state of his matura- 

tion, then catastrophic situations set in; and in turn 

attempts to avoid anxiety and fear—by substitute re- 

actions and by an escape through non-conscious proce- 

dure—also ensue. The child thereby tends to resort to 

those attitudes of which it is capable, because by these 

it feels itself protected against the endangering demands. 

(This non-conscious holding on, or resorting to certain 

attitudes, not only can hinder the further adequate devel- 

opment of the child, but can also have the consequence 

that certain attitudes adopted i in early stages may persist 

during its whole life.) They can gain the character of 

\habits} if the outer demands and prohibitions, in early 

stages, have been so incisive that the child cannot develop 

in a way to overcome them at a later time. These habits 

can thus persist, and can determine the behavior of the 

child and the adult in an abnormal way; in an abnormal 

way, because the individual cannot become aware of their 

meaning, and hence is not able to overcome them—and 

he cannot become aware of their meaning because he 

cannot become conscious of their origin. They never 

were conscious, but represented attitudes in a certain 

situation of infancy which usually cannot be recalled 

——————— 
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voluntarily in the adult. True, in adult life conscious 

repression also plays a role, but not in early childhood, 

or only to a minor degree. At that time, the conscious 

behavior is so little developed that it can scarcely perform 

this difficult action. Here, the so-called repression takes 

place mostly involuntarily, without consciousness. 

Because the centering of the organism is not firmly 

enough established in childhood, phenomena which are in 

the background can quite easily force themselves into the 

foreground. But even if they do not enter the figure, they 

may produce disorder in the normal activity of the 

organism, with its concomitant phenomena of uncertainty 

and dread. 

THE SO-CALLED UNCONSCIOUS IN NEUROSIS. In the 

normal adult organism, however, we find, in principle, 

such a degree of centering that the stimuli are utilized 

according to their present significance for the entire or- 

_ ganism. Dispositions to former (but now eliminated) 

stimulus utilization are no longer or so little effective that 

no disturbance of the normal, situationally adapted be- 

havior occurs. Of course, this ideal case is not always 

realized. Even in the normal person, centering and in- 

tegration may suffer, at least temporarily, as during 

fatigue or in sleep. Or abnormally intense stimuli may 

force certain responses so much into the foreground 

that normal reactions, adequate to the changing situ- 

ations, no longer take place. Under these conditions, 

stimulus utilizations may occur which have the charac- 

teristics of isolation. Then contents may appear which 

do not correspond to the present, but belong to a former 

situation where imperfectly centered reactivity was ap- 

propriate to the maturation-level of the organism. Then 

we again have the so-called “invasion of the unconscious.” 

Amongst the normal phenomena of that kind, particular 
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interest has been focused upon the so-called lapses, for 
the enlightening analysis of which we are so greatly 

indebted to Freud. It is well known that Freud regards 

the lapses as the sequelae of the invasion of unconscious 

drive-effects, which are supposed to originate from re- 

pressed ideas. In our opinion, we do not need to assume 

repression of ideas, etc., but can understand the lapses 

as_after-effects of particularly intense stimulus. utiliza- 
tions. They need not have been conscious; yet under 

definite conditions they disturb the course of the per- 

formance, which the moment requires, in such a way that 

the proper excitation-Gestalt cannot develop in the nor- 

mal manner, but rather in a more or less distorted way. 

If the required performance is a conscious act, it will 

seem as if unconscious processes were invading conscious- 

ness. Actually, only disfigurements of the required total 

excitation-Gestalt take place, and these disfigurements 

naturally find expression in the conscious aspect of that 

process. What appears just as remembrance, in a situ- 

ation to which it belongs as an adequate after-effect, will, 

in a situation where it does not belong, be regarded as 

the invasion of an inadequate and therefore an “alien” 

event which disturbs the present activity. nl 

~ ~sSuch “invasions” are the more frequent the more im- | 

perfect or “defective is the centering of an organism. 

eee they are most characteristic for disease. All 

the peculiarities which Freud enumerates as character- 

istic for the unconscious, correspond completely to the 

changes which normal behavior undergoes through isola- 

tion by disease. 

One example: A patient of mine complained that under cer- 

tain conditions, namely, as soon as he accidentally sees a 

naked part of the body of a woman, he is forced to sexual ex- 

hibitionism which is very distressing to him. He could not 
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understand why he felt compelled to do that. The patient was 

not of a very sexual type, on the contrary, he was reserved, 

but had a normal sex life. Only under the above circumstances 

did he feel an abnormal sex urge, which was disagreeable to 

him and differed from his usual sex urge, which he liked. The 

man in general was somewhat nervous and unbalanced, but 

intellectually normal. The treatment disclosed that at an age 

of 4 or 5, he and his friends, boys and girls, used to play a 

game which they called “milking cows.” Both girls and boys 

undressed, and the girls had to pull on the penis of the boys. 

He remembered the pleasure they derived from the play. He 

does not remember whether this game was forbidden. He is 

inclined to believe that it was not forbidden. They discarded 

that game later. It seems that not an intentional repression 

took place, but that they forgot the game on account of other 

things. The patient remembered, in the therapeutic conversa- 

tion, without any resistance. He had forgotten the event be- 

cause it did not belong to his later life actions. Now, as an 

adult, in a situation where he accidentally saw the uncovered 

legs of a woman, he felt the urge to expose himself exhibi- 

tionalistically. He did not know why he was doing that. After 

some conversation, which induced him to tell all that he re- 

membered of his youth, he recognized the correspondence of 

his compulsive act with the event in his youth and became able 

to overcome the compulsion. The connection between the 

symptom and a special event in his childhood was a compul- 

sive reaction to a certain stimulus. But how can we explain 

this habit, which looks very much like a conditioned response? 

Do we have to say that an infantile sex drive produced the 

play, and subsequently the habit, the connection between the 

aspect of a naked part of a female leg and the exposure; that 

this urge was “repressed,” and that it came out later in a state 

of disturbance of the patient where the “censor” was weakened? 

From what we heard from the patient, the whole event was 

not intentionally repressed in the so-called realm of the uncon- 

scious. It was forgotten, and it came out in a situation where 
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the stimulus was similar to that in situations of childhood, and 

where the general condition of the man was suitable for the 

arising of isolated phenomena. Such an isolated phenomenon 

was this reaction. 

Now a very important question: Was the first action—the 

play—a sexual play? Many people would not doubt that it 

was. I doubt it. It could have been a harmless play, a sort of 

imitation of an observed event, which gave pleasure, but had 

nothing to do with the sex sphere in the sense of an adult per- 

son, and it might have been so, because nobody had forbidden 

the play and had drawn the child’s attention to the sex 

problem. 

But the emotionally impressive experience in child- 

hood, had a strong after-effect, and could become effective 

if the situation were suitable for this emergence of an 

old attitude. Now, in the experience of the adult man, 

it really became connected with sex. But that actually 

does not mean that it has to be traced back to sex experi- 

ences in childhood. The attitude, the habit in the adult, 

is connected with sex, the same habit in youth could have 

been connected with a totally different and specific ex- 

perience. The attitude which comes into the foreground 

can be the same, and the content can be totally different. 

In the psychotherapeutic situation such attitudes are 

brought into the foreground and then the contents, which 

the patient utters, are considered as arising from the 

repressed unconscious. As a matter of fact, they can 

belong to the present situation, to the adult state which is 

their origin. But we shall discuss this problem when we 

have considered another kind of so-called repression. 

Certainly, there are events in youth, where the “for- 

getting” of something does not run as smoothly as in the 
mentioned case, but where things ave “repressed” because 
they are forbidden. In such cases, it is not so easy to 
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reproduce the early happenings. We observe what the 

analyst calls “resistance.” And the further explanation 

reveals that these repressed happenings were connected 

with dread. 

AMBIVALENCE AND NEUROSIS. What was the cause of 
—‘this dread? We defined _dread_as anxiety _corresponding 

to a condition wherein the_organism is in a state of 
danger. The danger, we defined as being threatened with 
impairment in self actualization. The child entered this 

situation of danger, because, due to its imperfect center- 

ing, its tendencies, corresponding to its drive for self 

actualization, were in conflict with the demands of the 

outer world—with the “forbidden.” This conflict finds 

its expression in anxiety. The child escapes such anxiety 

through building up habits which allow it to avoid these 

situations. Those tendencies might have strong after- 

effects in the background, if they were very important for 

the self actualization of the child, but they cannot be made 

conscious, nor can they be experienced as attitudes, feel- 

ings, etc., because their emergence into the foreground 

would bring anxiety with it. However, they may disturb 

the life of the child, especially because they produce an 

“ambivalent” state. And they tend to produce that con- 

dition the more the child, because of his immaturity or 

his lack of centering, is exposed to antagonistic, ambiva- 

lent reactions.* 

This ambivalent setting, possibly produced by a par- 

ticular situation in childhood, may, if not overcome by 

later centering, subsequently find its expression in the 

- whole activity of the individual, namely, in an ambivalent 

behavior in all the various situations of life, and may 

thus represent the basic symptom of the neurotic person. 
<—___— —— SsSsS oo 

* Cf. Alternating Reactions, anility: Chapter IV. Ambivalence is 

used here in the psychoanalytic sense. 
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That such a state is very easily suited to produce anxiety 

is clear. We find in the behavior of patients, due to 

defective centering for example, pronounced ambivalence 

similar to that in childhood, for which imperfect center- 

ing and the resulting ambivalence are characteristic. Now, 

if one permits the patient to yield to these phenomena, 

by offering him protection from catastrophic reactions, as 

during the therapeutic situation (cf. 320), then the pa- 

tient gives various expressions to these ambivalent proc- 

esses within himself. Of course, he can express this ambiv- 

alence also in words. Here it appears as if the ideas, 

which correspond to these words, had previously lived 

unconsciously in the patient. Actually, they represent 

only the present form of expression by which the patient 

manifests his ambivalent condition. 

That we are not dealing with ideas which have been 

repressed in childhood, and now emerge from the uncon- 

scious, can be seen by the fact that they are frequently 

of such content that the patient, as a child, could certainly 

not have had them. It does not conflict with this statement 

that the expressed ideas can be partly determined by 

factors which owe their origin to childhood events. Due 

to the defective centering in the patient at present, such 

reaction contents, which originated in childhood, will 

emerge now because they fit into the new situation; they 

will be remembered and brought into the foreground. 

aCe one gains the impression that the patient has 

“regressed” info a state of childhood. However, this is 

nota regression to childhood, but only the same form of 
Ee as in childhood. It is now caused in a totally 

different way, namely, through pathology, that is, bea 

action in isolated parts. The adutt-can-never really regress 

to an infantile level. level. 

~~ We find situations in childhood where the ambivalent 
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attitude is especially directed towards the parents. Of 

course, it is difficult to say how this ambivalent situation, 

the so-called Oedipus -situation, is experienced by the 

child. One thing is sure, namely, that ideas, thoughts, 

definite motives, the “being conscious” of certain ethical 

norms and of reasons for certain prohibitions—all take a 

form in the child which is essentially different from 

those in the adult. Even the “objects” with which the 

child is dealing are entirely different from those of the 

adult. The “father,” “mother,” “child,” “ethical norm,” 

“incest,” etc., are all contents which can arise in that 

form only in adults. They are produced only through 

the highly differentiated form of reaction of the adult 

and his conscious position in, and philosophy of, life. 

There is hardly a doubt that, in the child, all these 

“objects” correspond to an entirely different content than 

in the adult. Notwithstanding the fact that the child also 

experiences more than merely feelings and tensions in 

such situations, the contents, of course, belong to its 

developmental makeup in that state. (Stern,’® Piaget.) 

/ “According to the primitive form of reactions in the 

child, the objectified aspects play a small part, and those 

_ aspects prevail which we have described as feelings, emo- 

‘tions, and_urges, e.g. the simultaneous experience of 
pleasant and unpleasant feeling tones.)It is certain that, 

‘at that period, dispositions for ambivalence take form, 

particularly in connection with impressive experiences, 

e.g. the prohibition of a behavior which is of a strong 

positive feeling-tone. It is no less probable that in later 

life all sorts of conflict situations which facilitate the tend- 

ency to ambivalent behavior, also bring to the fore these 

impressive contents of childhood. To this extent Freud 

is certainly right, if he ascribes to the so-called “Oedipus 

situation” of childhood, and to the mastering of the 
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” “Oedipus situation,” such a special role in the later oc- 

currence of ambivalent behavior. However, he exaggerates 

by ascribing to this situation such a completely unique 

preference as compared to the other ambivalent experi- 

ences of childhood. Moreover, he thereby commits the 

error of bringing ambivalence in such close relationship 

to sexuality, because he interprets the “Oedipus situa- 

tion” from the sexual contents of the adult. 

The ambivalent behavior of a neurotic person, which 

can behave at ease in the psychotherapeutic situation, 

consists, like that of a normal person, of a great variety 

of ideas, thoughts and feelings which are of conflicting 

values. Amongst them we also find, of course, conflicts 

of sexual contents, and amongst these, in turn, those 

which have the specific coloration of the ambivalent 

parent relationship. Their appearance is certainly favored 

by t ‘the strong disposition which may have formed in the 

so-called “Oedipus situation” of that person. This may 

be the reason why this “complex” appears so often in 

the free associations of the neurotic. But this does, in 

no way, indicate that the “Oedipus complex’ is the 

determining factor for the ambivalence, and is subcon- 

sciously supporting it. The “Oedipus complex” is the 

result of interpretation of the analyst, if he makes a’ 
present sexual ambivalence, or more specifically the par- 

ental conflict, the central point of reference, and regards, 

the ambivalence which appears in other contents of free 

associations, or in other behavior of the patient, as de- 

pending upon the ambivalence in that special sphere. 

Rather he should regard ambivalence in the sex sphere 

merely as an expression of the same basic process, namely, \ 

as the expression of general ambivalence produced by \ Wy 

lack of centering in the sick organism. 

In principle, we find here the same methodological 
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mistake which we have previously pointed out; that one 

fails at the outset to take all symptoms as equivalent, 

and fails to seek for a way of understanding all symp- 

toms. Instead, one phenomenon, which is preferred by 

chance or by a theoretical predilection, is regarded as 

the primary phenomenon ypon which the others are 

supposed to be dependingf When psychoanalysis appar- 

‘/ently finds a confirmation of its original assumptions 

through new observations, we must remember that we 

were able _t e_the P 

namely, that on the basis of reflexology, no criticism 

-shortcomings))) 
The apparent confirmation of the basic psychoanalytic 

theory by further experience leads to the same fallacy, 

because the new experiences are always obtained in the 

same way. In psychoanalysis, there is, in addition, a 

special factor which helps to discover an increasing num- 

ber of apparent confirmations for the basic theory. Be- 

cause the analytic doctrine is so widely known, through 

the spreading of analytic literature, we cannot be sur- 

prised that we find, in the free associations, so many 

confirmations of the analytic thesis. 

Summing up the essential points: There are, in child- 

hood, preferred reaction patterns. To these belongs the 

so-called ‘Oedipus situation,” namely, the ambivalent 

attitude of the child towards the object ‘“‘father-mother.”’ 

However, this attitude need not have been “repressed.” 

It simply could have receded into the background. In 

the course of development, new behavior patterns render 

the existing ambivalent attitude, with its definite con- 

tents, ineffective, because the old attitude does not fit 

the new patterns. This is the same as in memory phenom- 
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ena in general; something which we have learned arises 

only when a situation exists to which it belongs. A foreign 

language, for example, may be immediately remembered 

in an environment where this language is naturally 

spoken. In another environment, however, where this 

language does not fit, to which it stands in a certain con- 

trast, the language does not emerge of its own accord— 

one must consciously produce it. Of course, the childhood 

attitudes have not disappeared. They are preserved as 

dispositions in the background, some of which may even 

be particularly strong. But they are not relevant, they 

are not effective, because they do not belong to the milieu 

of an older person, and because ambivalent attitudes in 

general become less prominent with increasing matura- 

tion. : 

What appears as the unconscious is nothing but the 

entering of a former reaction pattern of the organism \ 

into a present response, when the situation 1s suitable. \ 

It is nothing but a specific form of memory. The emerging) \| 

of the so-called unconscious is nothing but the result of Ht 
strong after-effects of certain patterns, which have not {| 

been sufficiently integrated into the properly centered | 

behavior of the whole organism.) Without factually be- | 

longing to the situation, they effectuate themselves like 

other stimuli, either on: account of their own intensity, 

or due to labile centering of the organism, in the same 

way as particularly strong, external stimuli. If these ab- 

normally strong after-effects of certain reaction patterns 

cannot effectuate themselves, then, at the very least, they 

may disturb the normal behavior, just as other strong 

stimuli. They alter the stimulus utilization so that the 

latter occurs in abnormal fashion. Then anxiety arises as 

the expression of a continually impending danger of catas- 

trophic reaction. And here we may encounter substitute 
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formations, as means to avoid catastrophes. These for- 

mations have the same characteristics as those we have 

met above in the organic patients. 

THE PLEASURE PRINCIPLE. THE DEATH INSTINCT: 

ERRONEOUS HYPOSTATIZATIONS OF TENSION AND RELEASE 

UNDER ISOLATION. THE ROLE OF CONSCIOUSNESS. Life in 

the so-called unconscious appears, in Freud’s conception, 

as dominated by drives, dominated in such a way that 

it becomes the life problem to obtain relief from the 
tension the drives create. This release, according to 

Freud, represents the goal of all drives, especially of 

the sex drive: The goal of the sex drive is the “becoming 

free” of the tension of sex—that is the essence of the 

pleasure principle. The fact that release is considered the 

WeCisive factor shows clearly that release, as Freud con- 

ceives it, has the character of a phenomenon taking place 

in an isolated part of the system. As we have emphasized 

before, equalization and adequate reaction does not mean 

entering a state of rest, but rather attaining an “adequate 

mean” of excitation, of tension. The more, however, a 

reaction takes place in an isolated part, the more the 

only possible reaction is the coming to a state of rest—a 

removal of tension. The isolated part of the system has 

a limited environment. If we assume that this isolation 

from the world becomes stronger and stronger, then 

hardly any environmental stimuli are left to be registered: 

by the system, and the system remains in the state of 

unchanged equilibrium, once it has reached it: the system 

is released from all tension. It might, of course, be again 

thrown out of balance from outside, but will again return 

to its state of release. In order t understand release, we 

need assume neither drives nor unconscious. This view 

of Freud, that life is dominated by a drive, the nature 
of which is to lead to release, must necessarily carry us 
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to the further view which Freud, with his characteristic 

consistency, has finally advanced, namely, that the w/éz- 

mate goal is the complete release, or death—the dis- 

integration into the inorganic. When Freud realized that 

his concept of a libidinal drive does not cover all aspects 

of human behavior, he introduced the death instinct. 

Death becomes the e goal of life. Thus I life, in its intrinsic 

character, inc indeed becomes completely froanielli ible! The 

subject matter of biology disappears, because life has 

been argued away through a false theoretical postulate. 

Freud’s views become intelligible only if one realizes 

that they have been directly transferred from phenomena 

in sick people to the normal, from the phenomena in ab- 

normal reactions which formally correspond to those 

which we have characterized as reflexes or as parts. From 

this erroneous method originates the conflict between 

“mind” and “drives” and that peculiar form of “uncon- 

scious” which appears during analysis. Obviously it be- 

comes impossible to understand human nature adequately 

on this basis, and therefore Freud fails to do justice to 

the positive aspects of life. He fails to recognize that the 

basic phenomenon of lifé is an incessant process of com- 

ing to terms with the environment; he only sees escape 

and craving for release. He only anes the lust of release, 

no t_the pleasure of tension. Thus, for instance, he does 

hot _do justice even to the biological value of sex, to its 
—S—— ae 
positive significance for the actualization of the nature 

of the human being, to the real significance of what he 

calls the unconscious. This in turn obstructs his appraisal 

of consciousness phenomena. Consciousness for him be- 

comes something negative, a kind of supervisor whose 

task it is to see that the other part, which he calls the 

unconscious, does not break through in an unauthor- 

ized manner. In that way, it ultimately remains obscure 
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why consciousness does not tolerate entrance of definite 
contents. Why should there not be, throughout, gratifica- 

‘tion of one’s lust? Why is man not content with behaving 

by satisfying his lust? Why does the so-called sublimation 

lead to culture? No assumption of sublimation of the 

sex drives can explain this, no matter how significant 
sublimation may be for special characteristics in the 

formation of culture. Adequate understanding of the 

phenomenon “culture” can be attained only through 

proper evaluation of what we call consciousness, and 

the proper recognition of the specific peculiarities which 

the human being acquires through the potentiality to 

have conscious experience. Only then is consciousness 

recognized in its specific significance for the highest form 

of coming to terms with the world (as indeed only man 

seems to exhibit); only then is consciousness freed from 

a degradation to a sort of useful or harmful epi- 

phenomenon. 

At this point, a comparison between the normal and 

the brain-diseased individual again offers insight into the 

structure of man, and into the special position which 

consciousness imparts to man within the whole of living 

nature. No matter how many performances the patients 

are capable of accomplishing, actually they lack every 

creative power, any ability to alter their creative activity, 

corresponding to changing conditions. 

It is exactly this factual material that impresses us 

with the enormous significance of consciousness. ‘This 

insight compels us to refute that romantic doctrine which 

has spread, especially under the leadership of Klages, 

who attempts to discredit the mind by contrasting it with 

the impelling ‘‘vital” forces. Klages may be right in so far 

as he fights against the “overgrowth” of the intellect. 

But he overlooks completely the fact that the “vital” 
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forces, in the form they are characteristic for human 

organization, cannot even become manifest, save in refer- 

ence to consciousness—the very consciousness which 

Klages tries to root out. Indeed, what remains after the 

impairment of consciousness is no longer equivalent to 

the nature of man at all. 

Certainly all creative activity originates from the living 

impulse of the organism to cope productively with the 

environment. But consciousness is prerequisite in order | 

that productivity_may find its manifestation. This is the | 

outstanding characteristic of human creativeness com- 

pared to ani behavior. Ne-matter-how impotent the 

“direct effect of the mind upon the world may be regarded, 

yet, it is only through the mind that man reveals his 

nature. The problem of how the phenomenon of directions 

in human actions arises has been our particular concern, 

and we may say that it has been a problem to many 

generations of philosophers and biologists. To us, it seems 

that we cannot approach this question without a sufficient 

appreciation of consciousness. It is ultimately conscious-, 

ness which determines direction. Only if we keep this inj’ 
, are we prepared to deal adequately with the phe- 

nomenon of speech, ethical conduct, art, culture and 

freedom to act/And only then are we able to understand 

that these are annie attributes of the human being, 

and are absent in animals. ) 

THE ORGANISMIC UNITY OF “BODY” AND “MIND” 

Our viewpoint regarding the partitive process leads us 

to a very definite conception of the psycho-physical prob- 

lem. In the past, the so-called psycho-physical problem 

was discussed essentially between philosophers and psy- 

chologists, often in a very speculative and not very fruit- 

ful manner. During the last decades, the discussion has 

0-23 
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been carried into the midst of medical practice, especially 

through the influence of the contributions of psycho- 

therapists. 

THE PSYCHOPHYSICAL PROBLEM. NO INDEPENDENT 

REALM OF “BODY” OR “MIND.” NO SUPREMACY OF “BODY” 

oR “MIND.” We shall base our discussion on practical 

experience, because this approach seems best suited to 

bring out the “facts,” and thus the material useful for 

the theoretical evaluation. The physician must often make 

a decision whether he should, in a certain condition, use 

psychological or somatic treatment, or both. His decision 

will be determined by his opinion as to the relationship 
between bodily and psychological processes, and the pos- 

sibility of influencing bodily phenomena by psychological 

a iad and vice versa. 

he psychotherapist, on his experience, decides in 

see of the primacy of the psyche in the genesis and 

treatment, 1 not only of mental, but also of a great many 
somatic, pathological phenomena. Some neurotic symp- 

foms—which defy any somatic treatment, or even such 

bodily phenomena as an asthma-attack with all its char- 

acteristic changes in the lungs, the blood-picture, etc., 

can be made to disappear by psychological treatment. Or 

a high and dangerous hyper-tonia may be reduced to 

normalcy when the underlying psychological conflict is 

resolved; the improvement may not merely be temporary, 

but will last until new mental conflicts appear. Anyone 

who has seen such cases would no longer want to do v with- 

out psychotherapy as a tool. in medicine. For him, “the 

; psychological ‘aspect i in somatic processes will gain a very 

particular significance. Thus, it was possible that, to some 

people, the somatic phenomena appeared almost entirely 

as an expression of the psychological events, and derived 

significance only as a symbol for those. However, even if 
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the bodily phenomena practically lose their autonomy, 

and if one places them entirely under the influence of the 

psyche, one cannot nullify the essential difference between 

the two aspects. 

The same holds true for those who emphasize the pri- 

macy of the bodily phenomena. They, too, certainly do 

not deny the significance of the psychological process for 

normal and pathological somatic events/ Sometimes, of 

course, the basic tendency took in the direction of tracing 

mental diseases back to bodily changes, and of treating the 

mental in a physical way) True, good physicians always 

knew enough about the relevance of the “mind” for even 

bodily diseases, not to neglect it. They had a sufficient ap- 

praisal of the great practical implication of psychic phe- 

nomena to attribute to the mental aspect a special domain 

besides the somatic. They were also convinced of their 

mutual influence. The position that the mind was simply a 

meaningless epiphenomenon was only possible for the pure 

theoretician. Physicians, however, in their practice, were 

probably always more or less guided, without explicitly 

accounting for it, by a theory of interaction. 

The opponents agree in recognizing two independent 

realms: that of the body and that of the mind, and the 

possibility of interaction. For both, ce 

body are separate modes of existence. More or less inde- 

pen and influence is attributed either to the one or 

to the other, depending upon the respective bias. The con- 

cordance, in some fundamental presuppositions of these 

two views otherwise so much opposed to each other, points 

ultimately to a basic, common denominator. This is the 

consequence of the same way of thinking, i.e. of the atom- 

istic approach. 

An unbiased inspection of the pertinent facts, however, 

reveals the same holistic reference that we have discovered 

le 
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in the description of stimulus reactions. Only, in this case 

we find, as a component of the reactions besides the 

somatic ones, “psychological” processes, in the form of 

“conscious” experiences, or experiences as moods, atti- 

tudes, etc., and such phenomena which are described as 

“non-conscious” processes. 

~” The relationship between somatic and mental processes 

is exactly the same as that between somatic processes 

emselves, which latter we have discussed above. The 

results of the body-mind investigations are concerned 

with the following: influence of psychological on somatic 

processes (influence of imagination, hypnosis, etc.), and 

influence of somatic on psychological processes, which 

latter is such a well-known fact that it is hardly necessary 

to mention it. We know of definite, alternating, and of 

opposing effects, no matter whether one starts from the 

somatic or the psychological process. We know, further- 

more, that the effect is never limited to one place, that 

the effect of a “stimulus” can be understood only by 

reference to the whole, etc. 

‘\e From these observations, we can reach the same con- 

clusion as before. Neither ai the two realms can be re- 

garded a priori as dominating and determining the other, 
leaving to it, at best, a a modifying influence. The mind 

/must no more be regarded as the sole expression and 

‘the real nature of living organisms, than the body. If 

one-makes that mistake, the term “mind” loses its special 

meaning completely, while at the same time one can also 

no longer do justice to the “somatic.” The “somatic” 

then, would, so to speak, appear only as emanation of 

the “psyche,” and is actually regarded by many as a 

sort of product of crystallization of mind. How this 

should be brought about remains completely obscure. 

There one forgets primarily, that what_one calls mind 
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is only an abstraction from the real actualization of life in 
the organism, and not something which is given isolatedly. 

What this has to do with the living organism has to be 

disclosed, just as must be done for the bodily phenomena. 

Cransaaley it is not contained in the organism, as part of it. 

At best, the mind might reflect only one aspect of the 
organiem One cannot even se even see the reason why this point 

of departure should offer the best basis for the compre- 

hension of life. 

By proceeding on this basis, one certainly meets the 
same danger as by attempting to understand life from 

the somatic point of view. Furthermore, little would be 

gained if one were simply to supplement the results gained 

by psychological observation with those gained by so- 

matic observation. Once one has posited the two as differ- 

ent modes of existence, it is impossible to revise this 

fallacy by any correction. All the difficulties which “pure” 

psychology encounters over and over again, and which it 

tried to meet in vain by a variety of hypotheses, sprang 

from the fact that it either entirely overlooked the rela- 

tionship between the mind and the living organism, or 

did not regard it correctly. 

THE “PSYCHOLOGICAL” AND THE “PHYSICAL” ARE IN* 

DIFFERENT TO THE REAL PROCESSES. THE “FUNCTIONAL” 

SIGNIFICANCE FOR THE WHOLE IS ALONE RELEVANT. A 

univocal description of living processes requires that the 

terms psychological and physical be used at the outset, 

in a sense indifferent to the real processes, as auxiliary 

tools of description. Although we are forced to employ 

these descriptive terms, in other words, to speak of physi- \/ 

cal and psychological phenomena, we must always bear { 

in mind that, in domg so, we are dealing with data which | 

have to be evaluated in the light of their functional sig- | 

nificance for the whole. | 
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| to be the case in superficial observation. We are always 

| their uniqueness, we merely demand that the psycholog- 

| ical and the physical should be treated as phenomena 

| which have to be evaluated as to their significance for 
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On the basis of such a consideration, it becomes 
intelligible that we meet with the same laws for the “psy- 
chological” aspects as for the “physical,” and that ex- 
periments which attempt to isolate certain aspects (for 

example the so-called processes of consciousness) will 

produce, the same kind of modifications from the “norm,” 

as isolation through pathology. 

In the light of our approach, the problem of the inter- 

action between mind and body appears in entirely differ- 

ent aspect {Neither does the mind act on the body, nor the 

body on the mind, no matter how much this may seem 

dealing with the activity of the whole organism, the ef- 

fects of which we refer at one time to something called 

mind, at another time to something called body.}In noting 

an activity, we describe the behavior of the whole organ- 

ism either through the index of the so-called mind or 

In order to prevent misunderstandings let us state: 

We deny neither the “psychical” nor the “physical” in 

the holistic. reality of the organism, in the situation in 

which we observe it. 

THE CONSTANTS. PREFERRED AND ORDERED 

BEHAVIOR 

The analysis of a variety of phenomena has strongly 

impelled us to the holistic view of the organism. Yet it 

has not furnished a decisive stand regarding a substan- 

tiated knowledge of the structure iré Of the organism. It has 

principally shown us only which ones of the observable 

phenomena are unsuited as a departure for our goal. True, 



PREFERRED AND ORDERED BEHAVIOR 341 

we have disclosed some essential traits of the functional 

organization of the organism, for example: the importance 

of visual discrimination (in the analysis of calcarine- 

lesion), the significance of definite patterns of gait 

(through analysis of the movements of animals after 

amputation of limbs), the specific significance of the 

abstract behavior, the difference in significance of flexor 

and extensor movements, and so on. But these are all 

more or less incidental results. We still cannot give a ac- 

count at why we regard precisely these phenomena as essen- 

tial I traits of the organism. We need guiding lines which 

permit us to make systematic determinations. We need 

a criterion which enables us to select from the multitude 
of observations, those facts which are suited for the 

determination of the real nature of an organism. 

The criterion as to whether a single phenor phenomenon is 
such a characteristic of the organism, is, we believe, 

given in the fact that it is an intrinsic factor in the 
maintenance of the relative constancy of the organism. 

In contrast to the diversified and even contradictory 

character of the partitive data, the organism proper pre- 

sents itself as a structural formation which, in spite of all 

the fluctuations of its behavioral pattern in the varying 

situations, and in spite of the unfolding and decline in the 

course of the individual’s life, retains a relative con- 

stancy. If this were not the case, it would never be 

possible to identify a given organism as such. It would 

not even be possible to talk about a definite organism _ 

at all. We shall attempt to use this criterion of the m main- 

tenance of constancy as our guiding principle i in selecting 

the facts which should serve as a basis for our conception 

of the organism. What are the processes which are apt to 

maintain the constancy of the organism? 

THE “PREFERRED” BEHAVIOR. We can consider an organ- 
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ism at one time, in the usual analytic way, as composed 

of parts, members, organs, and at another time, in its 

natural behavior; then we find, in the latter case, that 

by no means all kinds of behavior, which on the grounds 

of the first consideration would be conceived as being 

possible, are actually realized. Instead we find that only 

a definite, selective range of modes of behavior exists. 

These modes we shall classify as “preferred behavior.” 

To illustrate this phenomenon, we have ample ch choice 

in the various fields of animal and human behavior. We — 

know, for example, that animals when dropped, always 

fall in a very definite position. In order to explain this, 

one has posited certain postural reflexes. If we bring 
parts of their bodies into an abnormal! position, for in- 

stance, if we turn the head towards one side, we find a 

compensation for this abnormal position, in the assuming 

of a new, definite position. Or, if this is prevented, the 

posture of the rest of the body changes until a definite 

total position is again achieved Thus, the animal has the 
| 
| 
| 

capacity, within a certain degree, of adapting itself to 

environmental situations through very specific positions 

of the body) This takes place also in the case of being 

dropped. In spite of diversified environmental situations, 

it is always able to return to its balanced position, which 

we call the “preferred position.” 

In “decerebrated animal,” the number of positions 

which are thus possible is considerably less, and can be 
exactly determined experimentally. For instance, a defi- 

nite position of the head corresponds to a very specific 

aes of the trunk and the limbs. Thus, we find here 

origin and preference of certain positions, in the reflex- 
| ively fixed “connections of the limbs, as in the squat 

\ position of the rabbit, etc. 
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Thus it may seem as if simple, reflexly fixed connec- 

tions would ensure the preferred positions. The facts 

determined by the investigations of Magnus, his pupils, 

and many others, regarding the “postural reflexes,” have 

contributed a great deal to support the theory of the — 
reflex structure of the performances of the organism. But 
the results have mostly been obtained from decerebrated 
animals, and the circumstances are by no means so simple 

in the intact animal and in man. The variety of possible 

“normal” positions, corresponding to the same outside 

stimulus situation, is much greater. Thus one can observe, 

provided that the visual performances are not interfered 

with, various other preferred positions. This is usually 

explained simply by the appearance of additional stimuli, 

by a modification of the original reflex through additional 

reflexes. The theory of differential shunting is supposed 

to satisfy these new phenomena by the assumption of 

more complicated reflex mechanisms. We have previously 

pointed to the difficulties of this theory, which arise when 

a great many, an almost unlimited number of variations 

appear, which in turn compel one to take recourse to a 

great many, an almost unlimited number of shunting 

mechanisms. Before attempting another explanation, we 

want to report on a number of facts which will illustrate 

the existence of preferred behavior in man, and which 

will give us the possibility of a more accurate check. 

(First of all, we must emphasize that one finds in non- 

decerebrated animals, especially in the higher ones, and 

particularly in man, a far greater number of actually 

realized positions and postures than presumed in the reflex 

theory.)Even in the same stimulus situation, opposite pos-_ } 

tures occur. Thus, to a definite position of one limb, by no |} 

means always corresponds the same preferred position of 

the rest of the body. To a turning of the head towards the * 
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right, belongs a turning of the body and the extremities 

towards the right. But there is still another preferred 

position which is directly opposite to the first one. For 

example, it happens not infrequently that in paying atten- 

tion to something on our right, we must turn our eyes and 

head in this direction, and at the same time grasp some- 

thing with the left arm which is located at the left. In 

such a case, where head movement towards one side and 

arm movement towards the other belong together, an 

entirely different relationship between head and arm posi- 

tion is “preferred,” than in the first instance. 

Such an “ambiguity” of relationships becomes particu- 

larly obvious in the following cases: Occasionally we 

find in a patient that a passively induced head position 

has a close bond to a certain arm position, and this bond 

is so strong that it cannot be overcome passively. How- 

ever, this connection can be immediately loosened if the 

patient attempts to perform a task which requires an- 

other, reverse connection. The new task causes the new 

connection promptly to appear (cf. page 144). How is it __ 

pgesiical that we obtain .an opposite coupling w where t the 

“reflex c “connection” was so extraordinarily strong? 2? We 

must assume that entirely different factors are decisive 
to bring about this apparent “deviation” from the estab- 

lished connection. 

As we have mentioned, the number of possible positions 

becomes much larger in the higher animals, and especially 

in man; the relationship to the stimulus is no longer so 

unambiguous. Still it remains noteworthy that the num- 

ber of possible positions and other behaviors is by no_ 

means indefinite. They are not numerous enough to cor- 

respond to the quantitative variability of the environ- 

mental situation. Man does not always exhibit the ca- 

pacity to respond adaptively to every change of outer 
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world demands, to any change of the stimuli impinging 

upon a part of the body. The human organism much 

rather prefers definite reactions to others and contents 

itself with a definite, not very large number, of such | 

reactions, , even if the environmental changes vary to a 

miicunereniene degree. If a person has the task of pointing _ 
to a certain place which lies more or less sideward, he 

executes the pointing movement of the arm by no means 

always in the same manner, at least as long as he is not 

influenced in any way. If the object at which he is re- 

garded to point is slightly sideways, he points, without 

moving the rest of the body, only with the extended arm, 

in such a way that the angle between arm and the 

frontal plane of the body is obtuse, about 130° to 140°. 

If the object at which he should point is in a more for- 

ward position, then the arm is no longer moved alone, 

but the trunk, too, is moved somewhat towards the left, 

the pointing arm still forming approximately the same 

angle with the frontal plane of the body as before. If 

the object which is to be pointed out lies more outside, 

say to the extreme right side, then the body turns so far 

to the right that when the subject points, the angle be- 

tween the frontal plane and the arm is again essentially 

the same as before. Of course we can also behave differ- 

ently: we can point forward, while our body remains 

fixed. But this is not the natural way, since it requires 

a special imposition, possibly through the situation which 

might demand that the body must not or cannot be 

moved. 

Thus, the organism seems to have the tendency to 

prefer_a definite relation in the positions of arm and 
trunk, instead of conforming with the varying environ- 

mental demands, although this could very well be done 
by altering the preferred arm-trunk-position. The prob- 

} 

| 
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lem is: which ways, which situations, which positions are 

preferred, and why? 

If one requests a person, while standing, to dase 

a circle, he will usually describe a circle of medium size 

in a frontal parallel plane with the extended index-finger 

of the right arm, while the arm is half flexed in the elbow. 

Larger circles, circles in another plane, or possibly 

executed with the extended arm, seem unnatural and 

uncomfortable to such persons who naively would pro- 

ceed in the above manner. But when their trunk is bent 
forward, then it is natural for them to describe the circle 

in a horizontal plane. One might think that the horizontal 

circle simply results from executing the arm movement 

in the same relationship to the upper part of the body, 

and is only due to the changed bodily posture. But if this 

were true, we would find, in this bent-over position, only 

a circle in the oblique plane. Yet actually the circle is 

rather in the horizontal plane. In this position, apparently, 

the circle in the horizontal plane corresponds to the 

preferred situation. Accurate analysis shows that the 

way of describing this circle is univocally determined by 

the total situation of the subject. By total situation, we 

also mean to include the factor of the subject’s attitude 

towards the task. Therefore, the circle is not made by all 

subjects in the same way, but in a specific situation, by 

each one in a specific way which he prefers quite naively 

to all other alternatives. 

Through this simple experiment, one can easily differ- 

entiate several types of individuals. In one type, the ob- 

jectifying attitude prevails. This type prefers to describe 

a small circle in an almost frontal parallel plane. Another 

type is more motor, has a prevailing motor attitude, and 

describes a large circle with the extended arm by exces- 

sive movement in the shoulder joint. Actually he does not 
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describe a circle at all, but leads his arm around in a 

circle for which an excessive excursion is the most nat- 

ural. These variations in the execution of the circle 

. manifest differences between men and women, between 

persons of different character, vocations, etc{ But always 

—and this is the essential point—we find, together with 

the preferred way a task is executed, the experience of 

greatest “comfort,” “naturalness,” and the greatest ac- 

curacy of performance, in spite of the fact that from 

the pure motor point of view, we have highly diversified 

co-ordinations between the individual parts of the body.) 

If one forces a subject to proceed by using such co- 

ordinations which do not come naturally to him, then 

the procedure is immediately experienced as uncomfort- 

able, and the result is less good. Apparently, the preferred 
behavior is determined by the total attitude of the per- 
forming person. a Ere 

If we ask somebody to stretch out his arm we find, as 
long as we give no special instruction, that hand and 

fingers are slightly flexed, that the thumb is a little lower 

than the rest of the fingers, that the fingers are somewhat 

spread, especially the little finger, and that the palm of 

the hand is turned downward, directed somewhat towards 

the midline of the body. Any other position of the hand 

in this situation is distinctly felt as uncomfortable, and 

we try to avoid it as far as possible, or to bring the 

hand back into the more comfortable position. If we 

are asked to extend the arm forward, with the palm 

directed upward or outside, we feel the distinct inclina- 

tion to turn the hand back into the aforementioned posi- 

tion, and a continuous volitional effort is required to 

prevent this. 

If someone who is accustomed to hold his head some- 

what obliquely is forced to hold it straight, this is not 
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only a special effort for him, but after a certain time 

the head will return to the usual, “normal” position, un- 

less he prevents this by continuously paying attention 

to the position of his head. If, in going to sleep, one — 

assumes a variety of positions, one will very soon regain 

a definite position which is natural in order to fall asleep. 

So many hindrances to falling asleep are simply due to 

the fact that one is prevented by some circumstances 

from assuming this natural position. If we trace the 

causes for assuming these positions, we find a great 

variety of bodily and psychological factors. But they are 

almost always fixed for a given individual. 

This preference for a definite behavior, relatively inde- 

pendent of the outer situation, is found especially in 

perceptions. When angles between 30° and 150° are 

ptically presented, not all steps of the differential 

threshold are experienced as equal. What we do recognize 

primarily are “acute,” “obtuse” and “right” angles.’* 

These are the preferred impressions, around which all 

others are grouped. Each of the preferred impressions 

has its range. An angle of 93°, for example, appears as a 

“poor” right angle, deviating somehow from the preferred 

impression, and not as a characteristic impression of in- 

dividual uniqueness. In the tachistoscopic experiment, it 

is the circle which is easiest to recognize; polygonal figures 

are perceived as circles.** 

Also tactually the circle is preferred. If three places 

of the Skin, arranged as a triangle, are touched succes- 
sively, it results in the impression of a circle.*® Similar 

preferences in the field of vision are the impression of 

the square, certain curves, Symmetry against asymmetry, 

and the vertical against a somewhat obliquely inclined 
line. Skramlik ** has shown that a number of illusions 

in the cutaneous sense are caused by the fact that our 
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perceptions depend upon normal postures, and that in 

abnormal, unaccustomed placement of the stimulus area, 

the perceptions are transfigured in the direction of the 

experience during the normal position. If two stimuli 

touch simultaneously the volar side of the end section 

and of the second section of a finger, the former one, 

which touches the tip, seems to lie higher. Skramlik ex- 

plains this and similar illusions on the basis that the 

normal position of the hand is the grasping position, in 

which the finger tips are really higher. Boernstein and I *’ 

were able to show, in entirely different investigations, 

that this grasping position is actually a preferred position. 

Thus the “illusion” is caused_by the tendency to a specific} ee 
preferred situation. Instead of talking of an illusion, one 

could also talk of transfiguration or assimilation to a 

specific preferred situation. Corresponding phenomena 

preferred. Small deviations leave the perception relatively 

unaffected, but larger deviations are experienced as an 

impurity of the fifth, as a bad fifth, etc., without one 

always being able to say in which direction the experi- 

ence deviates. Finally, in the field_of colors, we have, 

in proportion to the great variety of colors (according to 

their wave-lengths), only a very limited number of quali- 

tatively different color experiences (Sander). 

In patients, corresponding phenomena can be observed 

even much better than in normal persons, especially in 

patients with disturbances of the functioning of the cere- 

bellum or the frontal lobe. This manifests itself, so that 

patients while executing an uncomfortable movement in 

a task performance, invariably lapse into the more com- 

fortable movement, unless they are intensely concentrat- 

ing on the demanded movement. Usually it suffices to 
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have the performances carried out with closed eyes, to 

bring about this phenomenon. We find then that, even 

against their will and most of the time without their 

knowledge, the comfortable position sets in.'* 

Thus, for a patient with disturbance of the left frontal lobe, 

the preferred position of the head is a slight tilting towards the 

right (new natural position). If one brings the head passively 

into a straight position, or over to the left, or even further to 

the right, then one finds that the head returns, without knowl- 

edge of the patient, into this new natural position where it 

ultimately will remain. The same happens, if the patient brings 

his head intentionally into such an ‘‘abnormal” position and 

pays no further attention to it. (Cf. the pictures, No. 12, figure 

21, page 24.) 

In the above mentioned task of pointing to a place, it be- 

comes clear that the patients prefer a certain plane of action, 

even more strongly than normal persons. This is especially the 

case because the spatial domain, in which the execution takes 

place, is in itself much more limited than in a normal person. 

Often in the field of vision, the assimilation of an oblique 

line to a vertical one is particularly instructive. The presented 

line may deviate considerably from the objective vertical, and 

still be experienced as a vertical. It becomes especially ap- 

parent when a patient sees this line as a vertical irrespective 

of whether it deviates to the right or to the left. This was the 

case in one of Weizsaecker’s patients.'® I have observed similar 

phenomena. If I showed one of my patients a stick, one foot 

long, from a distance of two yards, at first in a vertical posi- 

tion and then in a 10° inclination towards the left or the right, 

she did not notice the difference, but saw always only a vertical 

rod. Similarly, a stick was always seen horizontally, even if 

deviating 10° from this position. (This was also observed in 

Weizsaecker’s patient—see 19, footnote page 267.) Only in 

deviations above 10°, did the patient see that the stick was 

oblique. When the stick was turned from the vertical into the 

oblique position, she did not see the movement until the stick 
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reached and continued beyond the region where the oblique 

position of the stick could be experienced. 

THE CHARACTERISTICS OF PREFERRED BEHAVIOR AND 

ITS EXPLANATION. In summarizing these facts we find 

the following: 

(1. The organism realizes only a certain number of 

definite performances. It by no means realizes all those 

which were to be expected from the material obtained 

through isolating experiments on parts of the organism. 

¥) The organism has the tendency toward very _decid- 

edly preferred ways of behavior, be it in perception, 

motility, posture, etc. 
( 3.) In situations where the task requires a behavior in 

| 

appfoximation to the preferred behavior, we find assimi- 

lati referred behavior. 
Alte preferred situation is subjectively characterized 

by~the feeling of comfort, agreeableness, security, cor- 

rectness. 

en non-preferred behavior, we have subjectively the 

feelihg of “not fitting,” “disagreeable,” “unsatisfied,” 

“difficult,” ‘of more deliberate execution.” 

How is ; this preference of certain decided ways of 

behavior to be explained? Among the available attempts 

of explanation, the following types may be differentiated: 

ttempt to explain these phenomena through cer- 
taim conditions of the pertinent field in which the pre- 

ferred behavior takes place. Thus, for example, one 

tries to explain the preference of the visual vertical 

by its retinal projection on the vertical meridian of the 

retina. This, of course, barely fits the facts in normal 

cases. If we turn the head, or if we assume a horizontal 
position, the objective vertical remains for us vertical, 

although it is now projected on an entirely different 

O-24 
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retinal meridian. In order to explain this on the basis 

of the above assumption, special auxiliary hypotheses 

would be required. Actually, the objective vertical co- 

incides with the vertical meridian of the retina only in 

one special situation, namely, during the upright position 

f the body, a special position of the head and the eyes. 

This is certainly a posture which is very characteristic 

for man and preferred by him, but which is actually only 

jrarely realized in life) It would be extremely strange if 

‘all. visual impressions of direction were referred to a 

position which, in itself, is so rare. But es cals athol- 

can certainly (not t be eminem and _ for al by the 
excitation_of i tinal meridian. We know of 

patients with a ae tonus disturbance who have the 

impression of obliqueness while their head is in the 

vertical position and the objective vertical is projected 

on the vertical meridian of the retina; and a line which 

is somewhat oblique produces the impression of being 

‘straight /But still more characteristic is the fact that the 
identical stimulus, the retinal image on the same meridian, 

‘may at one time cause the impression of verticality, at 

| another time of greater or lesser obliqueness, all depend- 

|ing on what other stimuli influence the body) We refer 

to this, here, in order to demonstrate that the peripheral 

4 pot sees the retinal stimulus, cannot alone be the decisive 

One other example: Preferred behavior_in_ motor 

processes; one tries to explain tie-Tact that the opeiial 

performance of pointing occurs in approximately always 

the same plane, one has appealed to the mechanical ar- 

rangement of the moved limbs. One refers, for instance, 

to the way in which the arms are fixed in the shoulder 

joint. Others, who reject this assumption, like Flick and 
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Hansen,” have taken recourse to the state of tension of 

the muscles by which the plane of motion is fixed. The 

preference of a certain plane, outside of the sagittal plane, 

is caused, according to them, by the fact that “pointing 

positions in abduction positions take place under in- 

creased stretching or tension of the abductors, and vice 

versa. The more to the side the starting position is, the 

more the counter effect of the tensed muscle group has 

to come into action. Thus a variably great error in point- 

ing, in the positive or negative sense, is brought about” 

(20, page 202). In other words, the preference for this 

plane is referred to the state of equilibrium between the 

two muscle groups during the movement. 

As far as the state of equilibrium of the muscle groups 

is concerned, this explanation probably does correspond 

to the actual state of affairs. Still it is not really an 

explanation, because the question arises: Why does a 

state of equilibrium exist just in this plane? One could 

answer this question only by again referring back to the 

mechanical arrangement (which, however, the authors 

refuse), unless one would refer to entirely different fac- 

tors as determining the balance of tension. The latter 

is actually necessitated. We know that the state of ten- 

sion in a certain muscle changes according to the position 

of the other parts of the body, according to the condi- 

tion of the whole organism. Thus, if, in the plane in 

question we find, during the experiment, a state of equi- 

librium between the abductors and adductors, this can 

only be so, because it corresponds to the total situation. 

We shall see that this is actually the case, when we 

discuss how the preferred plane of the pointing can be 

modified by the condition which prevails in some parts 

of the body, or in the entire remaining organism. The 

state of local tension in the above-mentioned plane shows 
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a State of equilibrium, because a preferred situation pre- 

vails, and not the opposite. This leaves us with the task 

of explaining why, in this situation, this specific plane is 

the preferred one in the pointing performance. We see 

then that, here as waive facts necessitate an explana- 

tion which cannot confine itself by taking only the con- 

»\\ ditions in the| periphery into account. The central proc: _ 
~(’ | \ esses, the whole of the organism, must be considered in 

arder to ‘arrive at an explanation.) How this must be 
conceived, we shall discuss anon. 

2 there is a second group of attempted explanations 

which take an essentially different direction. They trace 

the preferred behavior to a more formal principle which 

is propounded in two forms: 

a), One believes that the determining factor for the 

preference of certain patterns is to be found in their 

simplicity and in a particular “‘innerness.” (Ipsen). This 

problem was discussed particularly in an attempt to ex- 

plain how the so-called good Gestalten in perception are 

brought about. “The preference for turning the head to 

the source of sound can be understood as caused by the 

tendency to obtain as simple an auditory experience as 

possible” (Koffka). But what is simple? That certainly 
cannot be determined on the basis of the content of the 
process or of the experience. The determination will de- 

pend on whether one departs from isolable “part con- 

tents” or from the whole. By the fact that something is 

“a figure,’ a Gestalt, it apparently becomes simple for 

us. This probably also holds true with regard to physio- 

logical processes. But this is precisely the problem: Why 

is something a Gestalt? Simplicity and pregnanz, after 

all, are nothing but essential characteristics of a Gestalt. 

_ But what causes a Gestalt? This is what we really wish 

to know. 
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' b) Similar in principle, only different in direction, 

is the assumption that the organism has the tendency. 

to behave according to the principle of leas “Teast _ _energy 

expenditure. “According to this view, the prefe preferred be- 

havior corresponds to the least possible expenditure of 

energy, a view which was already developed by Mach”? 

and then by Koehler,” Gatti* and in great detail by 

Hamburger.** As much as we subscribe to this view in 

general, nevertheless the question arises again: Why is 

the situation in which the preferred behavior appears, 

the one of least energy expenditure? We agree with 

Matthaei,”’ when he says that the principle of “minimum 

energy” descriptively does not seem to indicate more 

than the “tendency to simplicity.” After all, the minimum 

energy consumption is not a proven fact, but only a 
theoretical hypothesis. But even if it were a universally 

proven fact, it would still require explanation. This is > 

really our problem, which can be formulated as: for what | 

reasons are the “preferred” ways of behavior preferred? 

Why do we do the best, the most comfortable, and |“ _S 
the most correct pointing, in a definite realm? Why are \ 

the vertical and the square preferred visual Gestalten, J 

etery 

In order to answer the question, we first have to 

scrutinize the whole situation in which the preferred 

behavior occurs. Usually, one has made the mistake of 
not taking the total situation into consideration, because 

one had not appreciated its relevance for our problem. 

\3, Numerous observations in this respect, have] 

shown that actually all changes in the rest of the organ- | 

ism do modify the preferred behavior in a certain field.| 

They may make it less preferred; and they may make el 

less preferred behavior a more preferred one. This is 

illustrated by the following facts: 
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(A) Influence of Peripheral Changes on Preferred Be- 

havior. 

a) Influence of sensory stimuli on motor perform- 

ances. We were able to determine in numerous experi- 

ments, that the plane for pointing can be displaced by 

a variety of stimuli (tactual, visual, auditory, etc.), and 

always in_the direction towards the place of onset of the 

stimulus.”° 

(b) Influence of motor processes and positions of the 

individual members on motor performances. As stated 

in detail elsewhere, the plane of correct pointing can 

be changed, in a regular manner, by changes of the 

positions of the other arm, the head, the eyes and the 

legs. These facts in general can also be easily proved in 

normal people. 

‘c)) Influence of processes of which the person is 
not conscious. Particularly important is the fact that 

peripheral changes, which do not become conscious, are 

of equal influence_on the manner of pointing as on the 

may determine, in a cerebellar patient, the preferred 

plane during a sagittal movement of the arm of the un- 

affected side, say, the left. This can be done by having 

the patient indicate in what position the movement is 

most comfortable, or by determining where the pointing, 

in a pointing experiment, is most correct. Then one asks 

him to raise the arm of the other, the diseased side, in 

which condition the arm begins to deviate, due to the 

existing abduction tendency. 

Now one sees that, depending on the position which 

the unconsciously deviating arm has just reached, the 

plane varies and is always moved towards the right in 

correspondence with the degree of the deviation. One 

could assume that the preferred position of the left arm 
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is displaced towards the right during the deviation of 

the right arm, because the attention of the patient is 

shifted towards the right on account of the processes in 

the right arm. However, two things speak against this 

assumption. One is the proof that the deviation does not 

become conscious. The following experiment corroborates 

this: If one asks the patient to close his eyes and point 

with one hand to the center of the other hand, which 

has been voluntarily raised, he points at first almost 

correctly. If the arm now deviates, the patient still points 

approximately to the old place, even after the arm has 

already reached an entirely different position, and is aston- 

ished if he does not find the hand. The old place to which 

he points is somewhat shifted by the deviation, but in any 

event is far distant from the real place. 

Another proof for the non-conscious deviation is the 

following: In the beginning, and even after the deviation 

has attained a certain degree, the preferred position still 

remains approximately the same. The displacement sets in 

only after the deviation has increased in accordance with 

the latent period, which is characteristic for tonus proc- 

esses. If it were a question of attention, then we should 

find the displacement especially in the beginning, when 

the patient raises the arm. But at this time, no influence 

can be observed. Thus, we can assume that the displace- 

ment of the plane is determined by the deviation which 

takes place non-consciously. The fact that the influence 

reveals itself - only alter a certain extent of deviation, cor- 

responding to the latent period for tonus processes, speaks 

especially in favor of the physiological character of the 

influence. 

(d) Oy yast as peripheral stimuli have an influence on 

thé-preferred behavior in motor performances, so in the 

same way, we find that motor and sensory processes influ 
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ence the preferred behavior in performances of perception. 

For example, the subjective vertical can be changed 
through sensory stimuli (labyrinth stimuli, cutaneous stim- 

uli, etc.), as well as through changes in the position of 

limbs. 

The preferred situation in one part may be modified 

through a combination of various sensory and motor (con- 

scious and non-conscious) processes in other parts—as 

can be demonstrated in a variety of different experiments. 

The influence always appears to be lawfully dependent 

upon any changing factor. This influence can be directly 

determined quantitatively, in so far as sensory and motor 

processes are at all comparable. 

{e)) Furthermore, the significance of the fal caro 

quite noteworthy. Small changes which, in themselves, 

have little or no effect, become effective if they last long 

enough,—almost as effective as stronger stimuli in shorter 

duration.** We have had repeated occasion to state that 

red color changes a performance by impoverishing it; 

objects presented in red color seem less clear than those 

in green color. This fact is exaggerated by an inadequate, 

“bad” position of the head, for example, if the head is 

held straight, while slight obliqueness is the preferred 

position in an individual patient. When one presented to 

such a patient a red piece of paper next to a green one of 

equal size, the red color “diffused” over the green, the red 

paper seemed larger and the green one smaller.”’ There- 

fore the patient was not capable of reading the well-known 

pseudo-isochromatic tables of Stilling which can be read 

only if one discriminates clearly between the green and 

the red dots. However, when the head was brought into an 

oblique, i.e. into the preferred position, then the disturb- 

ance was reduced and disappeared almost completely dur- 

ing a short exposure of the object, and the patient was 
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then able to read the tables of Stilling. But the disturbance 

immediately reappeared as soon as the red color was pre- 

sented a little /onger. In other words, increasing the stim- 

ulus duration had the same effect as a an impairment of the 
performance, by introducing a_change-in-the-motor_or 

sensory field. This, and similar observations, point again 

to the great importance of the time-factor for the ordered 

course of an excitation (cf. pp. 116 ff.), and so also for 
the realization of the preferred behavior. 

(B) Influences of Centrally Located Changes on Pre- 

ferred Behavior. 

What we have said about the influence of peripheral 

changes, of course, is true only with reservations. Accord- 

ing to our view, all these are indeed changes of the whole 

organism. One can talk of peripheral influences only in 

duces the change, is eripherally located. IS we find the 

same influence when the place of origin 1s centrally located, 

when the changes are aroused from within, when we find 

a changed attitude of the examined individual. This be- 

comes most evident in the differential effect of positions, 

which, superficially, are apparently identical, but which, 

however, in connection with a different attitude, actually 

have a different meaning for the individual. 

Such a situation can be easily created by asking the 

subject at one time, simply to turn the eyes sideways, 

without gazing at anything (possibly with closed eyes, in 

which event the experiment succeeds more readily), and 

at another time, by asking the subject to focus sideways 

on something, for example, to read something. In these 

two cases, we have almost the same change of the eye 

position, but the change is of an essentially different sig- 

nificance. In the first instance, we have a pure, meaning- 

less eye movement; in the second instance, a purposeful 
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“looking at” in order to see something. The two attitudes 

influence the preferred plane for the pointing, in an en- 

tirely different manner. In the pointing task, the pure 

eye movement causes a shift of the plane in the op- 

posite direction to that of the eye movement; whereas the 

“looking at”? movement causes a shift in the same direc- 

tion as that of the eye movement. We find corresponding 

influences on auditory and kinesthetic localization arising 

from the differential significance of the eye movements 

(due to the different attitudes). What we want to empha- 

size here is not simply the fact that the difference in the 

total attitude of the individual, i.e. a psychological factor, 

exercises a different influence on the position of the pre- 

ferred plane, and that it can change the state of peripheral 

tensions. Rather, we are interested here in emphasizing 

especially that the influence depends in a lawful way upon 

the momentary iavah attunels of ths individual THe teat 
that subjective experiences have the same effect as ob- 
jective changes of the body. In accordance with our view 

of what is mental and what is physical, we are not aston- 

ished over the above findings (cf. page 33 5) Qe are not 

\ surprised that the influence of inner experience can be 

\/modified by peripheral physiological factors, which are 

\ not even consciously experienced) /nner experience is only 

(ade factor amongst others. It has been found that any 

bodily or psychological change of the organism influences 

the preferred behavior. We might be justified in talking 

of “any” change, although in the course of our numerous 

examinations not every possible incident could be covered. 

ie Thus, preferred behavior, realized in one field, depends 

|. on the condition of the whole organism in a given situa- 

‘| tion. 
This finds its expression also in the fact that any ade- 

quate behavior, any adequate performance can be dis- 
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turbed, if one induces a non-preferred behavior in another 

part; and an imperfect performance in one field can be 

improved by influencing other fields. Let us assume that, 

due to a change in tonus, a patient has an abnormal pull 

to one side; then the body attempts to adapt itself to it. If 

it succeeds it is, of course, an abnormal situation in com- 

parison with the normal position; but the organism is 

freed of a number of disturbances. The patient, for in- 

stance, may keep his body or head tilted towards one side. 

In this situation he is normal as a whole, he walks prop- 

erly, does not fall, his subjective vertical corresponds to 

the objective situation, etc. But if one compels him to keep 

his head objectively straight, then all disturbances again 

set in. Through the slight slanting position of the head, the 

course of the excitation in the whole organism has actually 

become ordered. This is not only, in general, a sign that 

there is no such thing as an isolated process, but also that 

each apparently isolated event means a change in the 

whole organism, and specifically, that preferred behavior 

in one field always means preferred behavior of the whole 

organism. 

So far, we have discussed facts of, and general laws for, 

the occurrence of preferred b behavior. Its intimate rela- 
tionship to the whole may suggest the question whether 

this tendency represents an essential factor in the organ- 

ization of the organism. The preferred situation is sub- 

jectively characterized by the experience of feeling of 

comfort, agreeableness, security, correctness. It is exactly 

this criterion which we employ to determine the situation 

in which preferred behavior occurs. We ask the subject to 

move the arm in the various sagittal planes up and down, 

until the movement seems most comfortable and agreeable. 

To this experience, the second characteristic of preferred 

behavior, the objective | characteristic, corresponds. It is 
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the performance which is best, does most justice to the 
task, and is most adequate. The plane attained in this 
manner is the one in which the subject can perform the 

most correct pointing movement and in which the thresh- 

old is the lowest. We probably will not go wrong if we 

bring the feeling of agreeableness, ease and correctness 

into relationship with the same state of affairs which is 

expressed by the objective findings, namely :In preferred 

behavior, the organism is coming to terms with a given 

environmental situation in a way,which is most adequate 

and corresponds best to its nature.\{hus we may continue 

to say that the tendency towards preferred behavior is 

an expression of the fact that the organism seeks ever 

and again a situation in which it can perform adequately. 

How is the most adequate situation characterized as com- 

pared with the others? 

Any performance signifies the reaction of the organism 

to a definite environmental situation. It signifies the 

change of the previous state. In our specific case it signi- 

fies a change of the motor situation, corresponding to 

the previous state of the sensory apparatus. Performance 

under definite stimulation at first depends on the preced- 

ing, the starting situation. But we saw that this deter- 

mination is not sufficient, that we have to include the 

tendency towards equalization by virtue of which that 

situation is brought about, in which the best performances 

can be produced. Thus the tendency towards the preferred 

situation corresponds to the equalization process; it is the 

latter which always brings the organism anew into the 

situation in which it is capable of the best and most ade- 

quate performance. In other words, this tendency is a 

means to maintain the order of the organism in spite of 

the influences of interfering stimuli. 

The fact that definite kinds of performances occur in 
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the situational preferred behavior, becomes instrumental 

for determining what the essential attributes (constants) 

of the organism are. 

ORDERED BEHAVIOR AND PREFERRED BEHAVIOR. We were 

hoping to obtain material for an adequate conception of 

the organism by determining the preferred ways of be- 

havior. But could it not be possible that the relative con- 

stants of the performances in these preferred situations 

(in which we find preferred behavior) are caused by the 

fact that the observations were made under a certain iso- 

lation and constant conditions, similar to those in the re- 

flexes? This could be the case even without the experi- 

menter always being aware of it. It could be caused by 

accidental circumstances which, even in the laboratory 

situation, could escape the observer. Canon and his pupils 

have shown that animals can continue to live after the 

destruction of the entire vegetative system, that is, they 

show a constant, normal behavior, for example, with re- 

spect to intake and assimilation of food, temperature, 

pulse, etc. But could it not be possible that this behavior 

of the animals was conditioned by the fact that the en- 

vironment of the laboratory protected them from the de- 

mands of their “naturally adequate” environment, and 

that this was the reason why the destruction of such an 

important system did not cause catastrophic reactions in 

them? If they were forced to live in their normal milieu, 

their reactions would certainly rapidly become inconstant, 

and they would perish. The constants which are achieved 

in the laboratory are reached at the expense of perform- 

ances very essential for the organism. The constant de- 

termined in this manner is certainly not the one which 

corresponds to the natural conditions. Yet it is just the 

latter which alone can serve as a basis for an adequate 

concept of the organism’s constants. 
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PREFERRED BEHAVIOR, AS ORDERED BEHAVIOR, PERTAINS 

TO THE WHOLE ORGANISM. We must seek a criterion which 

will make more certain that we are actually dealing with 

the attributes of the organism in “n ” life situations. — 

(Such a criterion may be offered by our finding that pre- 

ie behavior in one field is possible only if it belongs 

\\as well to the whole organism. Only then is ordered behav- 

yior actually realized. yIf we want to decide, during the 

Minvestigation of one field, whether a phenomenon which 

appeared to be a preferred behavior is an “essential” and 

genuine one, we must at the same time pay attention to 

the rest of the organism. We are dealing with genuine at- 

tributes or constants if we find, by examining as many 

fields as possible, order and “adequate performance” in 

the rest of the organism, rather than rigidity and uni- 

formity, as in the reflexes. This is the criterion of ultimate 

validity that available methodology can offer (cf. page 

399). In this way we apprehend certain characteristics of 

the organism with which we are dealing, certain norms 

and constants of its nature. Here we are approaching the 

frontiers of the science of living entities. 

The performances of the organism correspond to these 

constants. It would be better not to speak here of func- 

tions. The term “function” may be better reserved for 
the formal structure of the activity, while “performance” 

means the concrete action in which the organism actual- 

izes itself. COUN ae this comedies can 
Taetigkeit” (“Being in Actuality”). 

Thus we obtain a number of constants as characteristics 

_ of the nature of an organism—constants in the ways of 

_ behavior, constants regarding the sensory and motor 

threshold, “intellectual” characteristics, constants of “af- 

fectivity,” “psychic” or “mental” and “physical” con- 

‘stants, constants in the field of temperature, respiration, 
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pulse, blood pressure, constants in the sense of a certain 

proportion of calcium and potassium, and of certain types 

of reaction towards poisons (allergies), blood types, etc. 

In the living organism, we continually observe a tend- 

ency to approach these relative constants or “average 

mean”; or in better terms, we are only in position to speak 

of one and the same organism, if, in spite of temporary 

changes, these constants become manifest. The more con- 

stants we can ascertain, the more the at first rather formal 

concept of the nature of an organism gradually becomes 

filled with those contents which we usually call “facts,” 

in the real sense of forming a natural science. 

TWO TYPES OF CONSTANTS—AS TO SPECIES AND TO THE 

INDIVIDUAL. From amongst these constants, we must dif- 

ferentiate two groups. Firstly, constants as the expression 

of the essential nature of the species. Secondly, the in- 
dividual constants corresponding to the organism under 
consideration. On the basis of the constants of the species, — 

the life of the normal and especially of the defective indi- 

vidual cannot be sufficiently comprehended, notwithstand- 

ing certain congruencies between the individuals of the 

same species. For that objective, an acquaintance with the 

nature of the individual, that is, with the individual’s 

normal constants, is prerequisite. 

One constant, particularly characteristic for the indi- 

viduality, has to be especially emphasized: the constant 

in the somal course.of _processes. The important réle 

which a spécific te temporal sequencé of processes plays in 

the ordered activity of the normal organism can be seen, 

for example, in that we can regard the pathological phe- 

nomena in the neuro-psychological field, as predominantly 

an expression of a change in the temporal sequence. Not 

only the analysis of the symptoms shows this, but also the 

investigation with time-measuring methods, e.g. chronaxie 
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and electro-encephalogram.”® *” *° Every human being has 

a rhythm of his own, which manifests itself in the various 

performances, but of course in various ways, yet in the 

same performance always in the same way. A performance 

is only normal when an individual can accomplish it in 

the rhythm which is his adequate rhythm for this per- 

formance. Just as for physiological processes, like heart- 

beating and respiration,this is valid for the physico- 

chemical processes. Th tim’ constant indicates a particu- 

lar charaeteristic of the personality. 
It is possible to supplement our knowledge of the con- 

stants by regarding a long time sector of the life of an 

organism. This ‘“‘anamnesis” enables us to bring out more 

clearly the adequate constants. A closer analysis of that 

life course, the factors of which make for ordered and 

disordered behavior, can furnish a distinction and possible 

relation observable between the adequate, the genuine 

constants and the more casual reaction patterns. The 

problems of acquired reactions of so-called conditioning, 

of “maladjustment,” etc., and the specific trends of the 

personality, operating in all these modifications by expe- 

rience, can thereby be elucidated. 
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CHAPTER EIGHT 

ON GESTALT PSYCHOLOGY AND THE THEORY OF 

THE PHYSICAL GESTALTEN 

Our basic view agrees in many respects with Gestalt 
psychology. However, the conception I am trying to 

‘develop is not simply such a “psychological physiology,” 

based on a Gestalt-view, as scholars like Matthaei’* are 

striving after. On the contrary, such an attempt to apply 

views and laws of one field of research to another seems 

very problematic to me, as long as it has not been proven 

that the two fields are of the same nature (cf. pp. 17 ff.). 

Such an attempt seems to me to be particularly question- 

able in the present instance because, in my opinion, psy- 

chology could well be regarded as a special field of biolog- | 

ical knowledge, but not conversely. In an attempt to 
obtain biological knowledge we must start from the facts 

which obtrude upon us, and must try to understand 

them. In doing so, many things which we have learned 

from Gestalt psychology will be useful to us. 

Yet my guiding principle has been a different one, in- 

asmuch as the “whole,” the “Gestalt,” has always meant 

to me the whole organism and not the phenomena in one 

field, or merely the “introspective experiences,” which in 
Gestalt psychology play quite an important part. From 

here, also, certain differences arise between the views 

advanced by Gestalt psychologists and by myself. 

’ These OER aay acento Seine appear- 
ance and the nature of preferred events, of “good 

Gestalten.”’ According to Gestalt psychology we are deal- 

ing with a self-organization of the “excitation” field occa- 
369 
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sioned by a stimulus, with a “segregation” which is deter- 

mined by the events in the field, and which takes place 

according to certain laws of organization. Thus, for ex- 

ample, the factors “similarity” and “nearness” lead to 

a distinct patterning in a unit, as compared to other 

constellations. Simple and regular figures, as well as 

closed wholes, seem to form more easily and more usually 

than irregular forms, etc. “The process of self-distribu- 

tion” has a decided “preference” to correspond to definite 

field requirements (2, page 100). According to Gestalt 

psychology, hhow—does_this preference originate? The 

answer seems to be twofold. 

, Gestalt psychology is primarily and mainly based 

snip ee experiences, and seeks to deter- 

mine the Gestalten which appear in those, and the laws 

which govern them. Wertheimer writes, “the given is 

itself ‘gestaltet’ in various degrees: what is given are 

more or less well ‘gestaltet,’ more or less definite wholes 

or whole-processes, frequently with very concrete whole- 

attributes which are following laws of inner determina- 

tion, characteristic whole tendencies, and with parts con- 

ditioned by the whole.”(Second) Gestalt psychology 

oints to certain objective factors of Gestalt formation, 

such as Wertheimer originally formulated with his terms: 

factor of nearness, homogeneity, simplicity, symmetry, 

closure, etc. 
What we are striving for is to grasp not merely the 

actual ‘‘giveness” of Gestalt phenomena and their corre- 

sponding objective stimulational factors. What_will turn 

out to be a Gestalt for an organism depends predomi-_ 

nantly on the o organism’s structure. To be sure, se 

structure of the world is not indifferent to it. & appears ) 

that the biological facts may be suited to teach us what 

it means when world is experienced as Gestalt and when_\ 
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not, and from where the above-mentioned “preference” 

comes) 

PREFERRED BEHAVIOR AND GESTALT 

GOOD GESTALT AS A DEFINITE FORM OF COMING TO 

TERMS OF THE ORGANISM WITH THE WORLD. The “pre- 

ferred situations,’ to which the good Gestalten belong, 

show characteristics which indicate not only a reference 

to the organism in general, but also a very definite kind of 

activity of the organism. The preferred situation is char- 

acterized b that, in it, the performances are 

executed _in the promptest, most correct _manner, and 

with the best possible self-assurance. In the preferred 

situation, the sensory thresholds are the most constant 

and the lowest. The movements which are demanded by 

the situation take place in the most adequate and most 

definite way, and distribution of “attention” occurs which 

guarantees the best apprehension of the world in accord- 

ance with the situation. From all this it follows that pre- 

ferred behavior, good Gestalt, or whatever one chooses 

to call it, represents a very definite form of coming to 

terms of the organism with the world, that form in which 

the organism actualizes itself, according to its nature 

in the best way. 

With this view in mind, we can do more than simply 

state that good Gestalten are directly given experiences. 

Rather, they become intelligible as to their causation. 

endency towards preferred behavior means self-organi- 

zation of the system, in the sense that the tension equal- 

izes ‘itself. towards the ‘adequate mean” wh which_alone 

makes possible such phenomena as the constancy of the 

thresholds, of the CCE constancy an and stabi 

| 

| 

“J 

of the the world (cf. page page 113). a 
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Thus, the sl eregprmtganons nature of an or-_ 
ganism is prerequisite for proper evaluation of what is a 
good Gestalt. It seems that the variety of possibilities, 
which the world in its entirety offers, are of such a sort 
that the greatest variety of creatures can find adequacy. 

If this were not the case it would not be possible that so 

many different creatures exist. On the other hand, it cer- 

tainly is probable—even though it requires closer investi- 

gation—that corresponding to the inherent properties of 

the world, only a limited number of Gestalt possibilities 

(potentialities of patterning) really exist, i.e. that only 

creatures of definite organization can “be.” Since, for 

many creatures, certain characteristics of the “good 

Gestalt” are qualitatively the same, it is to a certain 

tural organization of nature. 

Thus, investigation of the Gestalten does not merely 

teach us something about the functional patternings of 

the organism, but teaches us also about essential features 

of nature. As long as our point of departure is provided 

y the material of phenomenally given experience, the 

Gestalt can just be described as “given.” As long as we 

base our findings on observations which are emphasizing 

this sort of “relief phenomena,” then the thus-established 

laws of Gestalt perception will correspond to this type 

of approach. The latter represents an observational 

method, during a certain perceptual isolation, on the part 

of the subject. (r hus the perceptual Gestalten, by which 

the theory was originally and preferably guided, show 

a number of characteristics which indicate a great con- 

formity with the typical peculiarities ov somatic reactions 

in isolation. The discussion of these peculiarities should 

be suited to provide further insight into the causes of 
many a “preference” for certain segregations. 
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The first peculiarity which we point out is the ambi- 

guity in the reaction to an objectively constant stimulus 

constellation. This ambiguity has been verified on a 

variety of material, acoustical, optical perception, etc. 

It always has been emphasized that this ambiguity is, 

so to speak, dependent ent _upon — the Gestalt process itself. 

Thus the alternation of figure and ground, in the previ- 

ously mentioned figure of Rubin, depends only seemingly 

on the choice of the observer. Koehler writes: “One defi- 

nitely sees those features together which, in the intended 

Gestalt, belong essentially together, one makes, for a 

while, a strong though vain effort—but nothing happens. 

Yet suddenly, unexpectedly, when one perhaps already 

doubts that it will ever succeed, the new formation sud- 

denly is there. And, conversely, one focuses one of the 

possible alternatives, and tries to retain it with all the 

effort of ‘collective attention.’ Suddenly one is surprised 

by the fact that another pattern has come out in spite of 

one’s intention to retain the first. The new alternative 

might be quite unfamiliar, and now attention, so to speak, 

lags behind.” ? 

This is certainly true for this experiment, but does not 

indicate that this emergence of reversal of figure and 

ground is a characteristic of “normal,” “natural” Gestalt 

processes. It could be possible that this alternation is 

the consequence of the special situation in which the 

Gestalten appear in this case, that it results from the 

special nervous excitation pattern prevailing. We are 

familiar with this alternation_of figure_and ground from 

our discussion regarding the so-called reflex reversal, and 

have learned to understand it, in that instance, as the 
result of stimulus reaction in “isolation.” Possibly the 

same condition may frequently apply to the situation in 

which visual Gestalten appear in laboratory experiments. 
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We have seen, furthermore, that in spite of all alternat- 

ing phases, there exists a constancy in the reflex phenom- 

enon at a given moment, determined through the main- 

tenance of constancy in the rest of the organism. We 

have also seen that the reflexes vary when changes in 

the rest of the organism take place. Consequently, the 

respective behavior proved to be related to a very definite 

configuration of excitation within the whole organism, 

and one part thereby being strongly isolated. 

~ Actually, we can alter the perceptual Gestalten ex- 

perienced in one sensory field by varying the excitation 

state in the rest of the organism. So, for example, the 

objective vertical corresponds no longer to the normally 

preferred configuration if one, simultaneously with the 

visual presentation, stimulates the subject’s labyrinth or 

applies ice to the surface of the neck. Then a line, some- 

what tilted to the opposite side of the stimulation, is 

experienced as vertical. The good Gestalt in one field 

can be converted into a bad one through all sorts of 

sensory, motor, etc., changes in the organism, and vice 

versa. 

The Gestalten, which are given in perception through 

one sensory organ, are Gestalten which belong to a very 

definite condition of the organism, namely, to an isolated 

stimulus utilization in one part, while the rest of the or- 

— ganism is artificially kept relatively constant. Thus it is 

intelligible that one can regard them as the expression of 

self-organization of the nervous processes, but only, as 

such, in a part of the system. The more one part is iso- 

lated from the whole, the more its function is determined 

alone by the configurational excitation in that part, during 

the isolation (cf. pp. 134 ff.); namely, as long as events 

within the rest of the organism are prevented from inter- 

fering, in other words, as long as these other processes are 
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kept constant. This constancy is one of the conditions 

necessary for the “‘self-organization in a part,” a fact 

which one must not forget in the description of any given 

Gestalt-phenomenon. 

STABILITY AND REALITY. Besides this ambiguity, Koehler 

emphasizes the stability of certain phenomena. “The per- 

ceptual things in our visual field,” according to him, “are, 

as a rule, very stable wholes” (2, page 129). He points 

out that certain “field parts” segregate themselves as 

forms experienced as, and adequate to, the real. But as 

long as it is possible that other field parts might just 

as well immediately stand out as the Gestalt, one must 

ask why it is precisely these which segregate themselves? 

Koehler also tries to explain this stability by the self- 

organization in the field, by the dynamic properties of the 

field itself. We have met this stability twice before: first, 

in the conditioned reflex, that is, in the strongest isola- 

tion of stimulus and the afflicted part of the organism; * be ae 
and, secondly, in the ordered, normal coming to terms | 

of the organism \ with the world. With regard to our present J 

problem, the first type of stability is certainly not to be 

csusideved here, but only the second one. However, the 

second type is a phenomenon of stability in reference to 

the whole organism. 

This fact would mean that stability and “real” form 

(adequacy ) are not to be explained by self-organization in 

a part of the system, but by an adequate reaction of the 

whole organism. One may put it in other words: Stability 

and “real” form are to be explained by self-organization 

of a field, in this case, of that field which is the whole) 

organism in a given situation. Stability would then be the 

* As we have seen, instability belongs to the processes in isolated parts 

disregarding special cases of stability in isolation, like the conditioned 

reflexes. 

L 
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expression of the fact that something is experienced by 

us as real. Reality means that something features in the 

adequate stimulus reaction of the whole organism, that 

such a form of reaction prevails which makes ordered 

_ behavior possible, and with it, the realization of the essen- 

/ {\tial nature of the organism. In other words, a thing is not 

~J | \real because of its stability; rather it is stable because of 

| its “reality.” Within the realm of Gestalt theory, E. von 

Hornbostel has apparently come closest to such a concep- 

tion.* 

* \ If we investigate pure sense perceptions, as, for example, 

the visual phenomena of Gestalten in the laboratory, then 

we find on the one hand stability similar to that of the 

conditioned reflexes, and on the other hand instability as 
in alternating phases of the reflex reversal. The visual 

phenomena, under such laboratory conditions, appear to 

us as relatively unreal. Yet if we regard a figure on paper 

as a drawing of an object, then it becomes a little more 

real, and at the same time a little more stable. “Inversed” 

figures—such as von Hornbostel’s—show a greater char- 

acter of reality, not only on account of the experience of 

three dimensions, but also because the individual mental 

set already necessitates a far-going participation of the 

whole organism. As von Hornbostel has shown, definite 

mental sets of the observers belong to the respectively 

\ experienced figures{ And that means a definite coming to 

terms of the whole organism with the world.) However, 

since even in this case the relationship to the whole of the 

organism is a somewhat artificial, these object formations 

appear strangely real and unreal at the same time, un- 

canny in their realness, in their simultaneous stability and 

instability. The more one succeeds in maintaining one 

attitude, the more real and stable do these object forma- 

tions become. The parallelism between reality and stabil- 

| 
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ity on the one side, and unreality and instability on the 

other side, becomes particularly evident in such experi- 

ences in which it is possible to alternate between an atti- 

tude of reality and unreality, as is the case in the above- 

mentioned figure of Rubin. 

Koehler thinks that unstable events appear when the 

forms are dissolved “‘by accidental, unfavorable structure 

of the environmental field, or by purposeful camouflage”’ 

(2, page 127). This is certainly true, but to define the 

structure of the environmental field as accidentally un- 

favorable seems too indefinite. This unfavorable structure 

can be better defined. It is isolatedness. The favorable 

condition in which perceptual= things appear stable is the 

one in which the organism as a whole fits itself into its 

environment, i.e. the one in which the world appears real. 

It is not enough to say that constancy and stability can- 

not be understood from the retinal image alone and that 

they arise in the organism. Rather, it is necessary to try 

to understand stability and lability as definite forms of 

an organism’s coming to terms with the world. 

All this goes to show that reality arises when a single 

event is embedded within the functional organization 

which corresponds to an organismically ordered reaction. 

Any alternation and thus any equivocality is always the 

expression of the fact that the whole organism has not yet 

reached the preferred situation. At the same time we have 

to bear in mind what we have pointed out before, namely, 

that a certain degree of instability is always present, due 

to the imperfect state of centering. This, however, is not 

an instability which is, so to speak, imposed from without, 

but is an instability which corresponds to the unfixed pat- 

and integrated a personality is, che a more “cette and 

stable are these ‘“‘Gestalten.” Mages on ee oe eae 
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Taving suggested that the Gestalten disclosed by the 

descriptive and experimental approach are phenomena in 

relative “isolation” the doubt arises, in their case, as well 

as in that of the reflexes, whether the experiences thus 

gained can teach us anything directly regarding the be- 

\ havior of the organism. There is no doubt that the laws 

~found by Gestalt psychologists, frequently approach re- 

ality very closely. The reason for this achievement may 

be that Gestalt psychology was particularly apt for dis- 

covering phenomena which have the character of “con- 

stants.”’ In fact, the Gestalt psychologists, by their ex- 

perimental research, have made relevant contributions to 

the understanding of “constants” in terms of the nature 

of the o organism. Nevertheless, it is easily seen that these 

results have been achieved more through the ingenuity of 

the experimenters than through a systematically grounded 

conception of the organismic whole. Such a foundation is 

rather necessary because only on such a basis can “‘devia- 

tions” such as the above-mentioned instability, become 

intelligible, and because only then can one systemati- 

cally elaborate which of the stated phenomena have to be 

regarded as “‘constants,” and which not. 

Thus, in the light of our general view, the tendency 

towards the good Gestalt finds its explanation as an or- 

anismic phenomenon. The explanation lies in the tendency 

towards preferred behavior, which is the essential pre- 

requisite for the existence of a definite organism. It is 

a special expression of the general tendency to realize 

optimal performances with a minimum expenditure of 

energy as measured in terms of the whole. The operation 

of this tendency includes the so-called “praegnanz,” the 

closure phenomenon, and many other characteristics of 

Gestalt. In fact, they are only intelligible from this tend- 

ency. 
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Only through analysis of the interactional totality of 

the outer and inner field do the reasons become clear just 

why a certain pattern, a certain action appears as a “good 

Gestalt.’ On this basis, also, the effects of such external> 

and internal conditions as the constellation of the stimuli, — 

personal factors as mental set, age, memory, type etc., 

become intelligible, all of which are factors determining 

the forming of good Gestalten.* 7 
SIMPLICITY AND MINIMAL EXPENDITURE OF ENERGY IN 

GOOD GESTALTEN. Moreover, the meaning of “simplicity” 

as well as that of “minimal expenditure of energy,” in the 

case of “good Gestalt,’ becomes comprehensible. One need 

merely realize that the best Gestalt means the best for a 

coming to terms of organism and world, of adjustment in 

a definite situation, that is to say, during a definite task. 

The task must be accomplished if a state of balance and 

Gestalt are to arise at all. Thus simplicity can be defined 

only on the basis of the demands of the individual task. 

Therefore, Matthaei argues (1, page 54)—but not quite 

justifiably—that if economy were to be regarded as the 

fundamental goal, then the phenomena of equalization 

and leveling should be far more frequent than those of 

segregation. According to Matthaei, the relief phenomena 

should be regarded as very high energy gradients. It is 

certainly not simply a question of equalization and of 

“minimal energy expenditure” per se, but_of minimal 

energy expenditure for performance of a definite task. 
If segregation is required for a performance in a situa- 

tion, then the simplest possible process producing the 

tension necessary to the segregation, is the one which 

demands the minimum energy expenditure. If we take the 

respective task into consideration, then the good Gestalt 

is a Simpler kind of performance of the task in question 

than the performance of the bad Gestalt. The latter is 
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more difficult because it would imply realization and main- 

tenance of “inadequacy.” Thus, for example, it requires 

} 

| 

| 
\ 

more energy and it is more difficult to maintain a non- 

preferred position of the hand than a preferred position. 

We saw that without reference to the whole organis 

we simply cannot make any statement regarding the char- 
acteristics of “Gestalt,” not even whether it is simple. 

“With my concept of the tendency to “good Gestalt,” as 
a tendency to the preferred and most suitable behavior 

of the whole organism in specific situations, I am, there- 

fore, referring to the Gestalt theorem, because a far-reach- 

ing agreement exists in our basic philosophy. This con- 

formity, however, should not cause us to obscure diver- 

gencies with respect to further research of such important 

problems as the above, especially when we have to deal 

with the ultimate and indeed primary questions of the 

methodological approach to the organism. 

In this connection, we should not fail to mention that 

many a hypothesis and suggestion, in Koffka’s ° Principles 

of Gestalt Psychology and Wertheimer’s‘ publications 

such as Denken der Naturvoelker, tend toward a concep- 

tion of the principle of ‘“Praegnanz” in the more func- 

tional and more holistic sense of “fitting together” * of 

the organism and the environment, similar to my own 

endeavor. 

THE THEORY OF PHYSICAL GESTALTEN 

We considered it necessary above (cf. page 335) to 

reject any parallelism between bodily and mental events, 

and maintained that any such relation is conceivable only 

indirectly by reference to the whole of the organism. 

* This biological aspect of “fitting together,” as an implicit underlying 

principle of Gestalt theory, has been pointed out by Scheerer.§ 
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Nevertheless, there is a possibility that the phenomena in 

the two fields were in such a congruency that, from this, 

we could obtain insight into the nature of the organism. 

The atomistic approach to mental processes gained proba- 

bility because it was confirmed in the prevailing theory 

of physical events. When the Gestalt character of mental 

events was demonstrated it seemed at first as if a gap 

had opened which could not be bridged. It seemed im- 

possible to compare mental phenomena, even as to struc- 
ture, with physical phenomena, conceived to be atom- 
istic. The same held true for the mental as for biological 

phenomena. 

Max Wertheimer,’ in connection with his study on seen 

movement, has attempted to develop a theory of the proc- 

esses in the brain matter, in correspondence with the 

Gestalt theory_of mental events. In doing so he deviated 

from the then current view by opposing the idea of brain 

processes as a connection between isolated single excita- 

tions, and by introducing the notion of a holistic excita- 

tion process. His further innovation was to claim a dynamic 
nature of the excitation process which corresponds to the 

mental phenomena. Also Georg Hirth® and I° have al- 

ready described a brain event as always taking its course 

as a whole, and have Sivessed That the Brain correlates of 
certain mental patterns must be regarded as system-like 
structured, functional wholes of a dynamic character. 

But all these conceptions really represented only analo- 

gous images derived from the model of the mental events. 

There was no proof that the brain processes actually had 

such a structure, or that there were any physical systems 

at all, in which processes would take place in the assumed 

way. The physico-chemical investigations of the brain up 

to that time could not give us any information with regard 

to this question. 
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In this state of affairs, it was of fundamental impor- 

tance when Koehler attempted, in his book concerning 

the physical Gestalten,’* to demonstrate the holistic char- 

acter of physical processes. This offered the possibility of 

paralleling the holistic mental structure with a similar one 

in physical systems. Koehler, for example, states that the 

distribution of electricity on the surface of a conductor 

has a Gestalt character, in the sense of the “Ehrenfels 

criteria.” The charge distribution can neither be composed 

from the charges in the individual parts, nor can it be 

broken down piece by piece. Any change of charge at any 

place, changes the distribution as a whole. The physical 

Gestalt, according to Koehler, is just as little the sum of 

its parts, as the melody is the sum of its notes. Physical 

Gestalten are transposable just like mental Gestalten, i.e. 

they are independent of the size of the charge of a con- 

ductor, as well as of the size of the conductor itself. They 

merely depend on the form of the conductor, the topog- 

raphy. 

It was Driesch who first called bee 
culties of comparison which lie in the factor of topogra- 
phy. In doing so, he pointed to the ee 

“between the physical Gestalt and the organism: The to- 
/ pography of the physical Gestalten which is fundamental 

for them, and depends on the external conditions; for the 

topography of the organism, on the other hand, such a 

dependency cannot be shown. One could say that the to- 

pography of a physical system depends on the “limiting 

conditions”; that the structure of the topography is not 

given with the material. We easily overlook this difference, 

because the constancy of the topography is preserved by 

the experiments as limiting conditions of a particular kind, 

or is at least protected against the influences of the en- 

vironment. The topography of the organism on the other 
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hand, is relatively autonomous, a given fact. Within cer- 

tain limits, the organism can remain intact _by virtue of 

its own nature, in spite of great differences in environ- 

ment; it selects autonomously, so to speak, the milieu 

which is adequate to it within the world. In any event,, 

the processes within the organism are not exclusively de-| 
termined by the environmental variations. And what is 
more, no matter how much they are co-determined by the 
environment, they would be utterly unintelligible, if con- 

sidered from the environment alone (ciapp as 7iie)e 

The process of regulation, which Koehler tried to verify 

in physical systems, differs in the same sense. According 

to Koehler, it is possible—no matter what the initial 

situation—that physical systems, similar to organisms) 
modify themselves according to the direction of lowering 

potential when the tension is changed; “provided that the 
conditions, set by the system, permit the reaching of a 

state of equilibrium,” they will again reach the initial 

situation. It has been pointed out ” that this phenomenon 

is not generally valid, but only when certain arrangements 

are made, like the suspension of a pendulum which is 

prior to the return to a certain state of equilibrium. Aside 

from that, it is not important for the organism to return 

to a state of equilibrium, but it is important for it to 

return to a very definite state. This return, however, is 

only possible by procuring a special arrangement, i.e. a 

special topography which, for a certain range of initial 
states, always enforces the same ultimate state of equi- 

librium (12, page 14) of the organismic processes. 

THE PROBLEM OF TOPOGRAPHY IN GESTALT THEORY. In 

reply to such questions, Koehler has again discussed the 

processes in physical systems, especially the problem of 

topography. He says (13, page 111): “In physical proc- 

esses two sorts of factors determine events at every mo- 

0-26 
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ment. In the first class: belong the actual forces of the 

process itself, they represent the dynamical side of it. In 

the second class we have those properties of the system, 

which may be regarded as constant conditions of its 

events.” 

One of these conditions is the topography, representing 

the spatial arrangement, as for example the arrangement 

of a wire in form of a net. Between the various physical 

systems there are “enormous differences in the relative 

influence which the limiting topographical conditions and 

the inner dynamic forces exert upon the course of events.” 

In some, the conditions set by the topography are domi- 

nant while in others they are relatively irrelevant. “The 

most extreme case will consist in a system where pre- 

established topographical arrangements exclude all proc- 

esses except only one.” In such a system, to be sure, the 

movement is still determined dynamically, “whereas the 

direction is strictly enforced by topographical arrange- 

ment. These are the mechanic arrangements and con- 

_trivances which we set up.(To such arrangements cor- 

respond the prevailing conceptions regarding the structure 

of the nervous system, the nature of nervous processes 

and the assumption of inherited and acquired apparatuses, 

| connections and mechanisms” )(13, page 113). But 

Koehler rightly claims that mechanistic models do not fit 

that idea of events in the nervous system, which the phe- 

nomenal facts compel us to develop. 

There are, however, other kinds of physical systems 

which are suited to serve as such models, namely, those 

in which topography does not play an essential part. 

Koehler says (2, page 85) that there are eva “in 

mined by to »pographical arrangement. a us regard a 
particle of water which moves within a constant stream 
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through a narrow tube. For what reason, besides inertia, 

does it move? Because pressure on one side is greater 

than on the other. Movement takes place only in one 

direction because the wall of the tube precludes all other 

possible effect. Thus the particle according to the mecha- 

nistic principle moves along in a rigidly given line. Now 

let us assume that the tube disappears and that the drop 

and (with it the entire stream of water in the tube) be- 

comes part of a larger body of water. Probably the par- 

ticle will also move in the new environment. But now 

it is exposed to the influence of forces on all sides and 

its movement will fall in the direction of whatever will be 

the resultant. Apparently this movement is no less deter- 

mined than was the movement in the tube; but now there 

are no special local arrangements which fix one single 

direction as the only possible one. Thus in the new situa- 

tion also the path of locomotion of the particle becomes 

dynamic, i.e. it is determined at each instant by the re- 

sultant of forces at its respective place. From this it fol- 

lows that usually the locomotion will take on a quite dif- 

ferent path, depending on which total situation of the 

whole system prevails at a given moment which we con- 

sider. But also the movement of the particle itself par- 

takes in bringing about the dynamic situation which it 

encounters in the various points of its course. This is a 

simple example which could be replaced by an unlimited 

number of others.” 

Koehler does not overlook the fact that this larger body 

of water also has a boundary, and thus a topography 

which co-determines the distribution of forces acting on 

the particle. But he is inclined to regard them as irrele- 

vant, as not “essential” in comparison to the inner dy- 

namic effects. The drop of water moves because move- 

ment, in accordance with the pressure gradient, has the 
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tendency to equilibrate this gradient. This is certainly 

true. But is it not true only because the body of water 

is artificially isolated from the world? Does the spatial 

distribution in the second case really result from the 

effect of the forces which are present and effective within 

the stream? I dare not decide whether, in this case, the 

topography is not co-determining, even though it is more 

removed, or whether the event can follow simply the in- 

ternal conditions (inner dynamics) only because it is pro- 

tected from external influences by such a removed topog- 

raphy. I also would not venture to decide which of the 

factors in this case are essential, and which are not. 

~~ If it is true that in a physical system, without the influ- 
ence of topography, dynamic behavior leads by itself to 

a certain distribution and order comparable to organismic 

processes, then this question arises regarding the organ- 

ism: Could this self-distribution not be caused by the fact 

\/ that although the process in a part is not directly deter- 

mined through the processes in the rest of the organism, 

' yet it is still indirectly guaranteed in its course, by being 

- embedded in a certain excitation pattern of the rest of the 
‘Sorganism? \In other words, in this case the process may 

only take place undisturbed in a circumscribed field, be- 

cause the rest of the organism is kept constant. 

If this be true, then it could be explained why, also in 

the example of Koehler, the processes in a sector seem so 

independent of the condition in the rest of the organism. 

Inasmuch as it is this constancy in the rest of the whole 

system, which alone could guarantee the ordered be- 

havior in the sector, one might designate the condition in 

the rest of the organism as topography. Instead of a to- 

pography within the sector itself, which governs the 

processes in it, we would have to deal with a topography 

constituted by the condition of the surrounding field, that 
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is, the rest of the organism. This, by the way, is not a 

totally sufficient guarantee for maintenance of real order. 

Such a topography can in no way bar several alternatives 

of order (“instability”) from arising, i.e. cannot secure 

one and the same constant order, as it is characteristic 

for the behavior of the organism and necessary for its 

life. 
™ Tf the rest of the organism is not constant, then insta- ) 
bility of behavior can occur in parts which clearly indicate | | 

their dependence upon further parts of the system, and, | 

ultimately, pon tie ee We have met numerous ex-’ 

amples of fhis sort. Koehler does not overlook this rela- 

tionship, and talks, in this sense, of events covering the 

total field. This means that they bring about a mutual 

equilibration of tensions. But does this actually corre- 

spond to the performances of the organism? We have 

already shown that this is not the case; rather, that 

“equilibration” means the return to a definite state of ten-- 
sién, which corresponds to the respective situation and 
which in its particular pattern can be understood only by 

considering the “essential nature” of the organism.* This 
nature, in its specific qualitative structure and in its re- 

spective state, represents, so to speak, the topography 

which co-determines the course of behavior. 

This is certainly not a fixed and rigid topography, as 

the customary view presupposes, as, for example, in the 

concept of a specific anatomical structure of the nervous 

system. It is rather a topography which is itself of a 

dynamic character, which changes according to the vari- ee. nges according to the \ 
ous situations 1 which the self-actualization of the organ- 

ism makes necessary. The individual configurations which 
ere eh ee ee 

this organismic topography takes on are held together by 

* Therefore we have preferred to speak of equalization toward an 

“average” state of excitation, adequate to the nature of the organism 

(cf. pp. 113 ff., 194 ff.). 
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the continuity of the organism’s pattern of self-actualiza- 

tion. Or better, these individual topographic phases are 

nothing other than the factors of the organismic c being 

itself, which the investigator delineates. Thus we arrive 

at the same result to which analysis of the physiological 

processes, and that of the vegetative system, have brought 

us.(The simple regulation of a disturbance of the equi- 

librium, through equilibration of the tension, could at best 
lead to an equilibration which is bound to the changing 

milieu; could at best lead to release of tension. Behavior 

could anernate: between disturba mice and rest, but could 

never result in performances which require the return to 

an adequate state of tension, relatively independent of the 

_Y milieu, but dependent upon the whole (cf. pp. 103, 113 ff.). 

AC All events in the_ organism, even though they may take 

lace in in parts, are holistic. The more they take place in 

Olated” parts, t aie more mechanistic they become, and the 

more they become like “physical Gestalten” in Koehler’s 

sense. The reason for this is that they occur in parts 

which are relatively isolated from the whole, and which 

are embedded in a relatively stable and constant topog- 

raphy (the rest of the organism). The regulation in such 

/ parts corresponds to that in physical systems. The “to- 

pography” in the isolated parts is a structure which has 

_been artificially segregated from the whole topography 

| of the entire organism and thus has become relatively 

/ fixed. It is a structure which, in this form, in the normal 

activity of the organism, does not exist at all, or only in 

every part has a topography which changes according to 

e functional situation of the whole organism,) 

Through our explanation, the characteristic difference 

between the performances, under change and constancy, 

becomes intelligible; whereas, in Koehler’s view, it re- 

Jeers mart cases. (In the normal activity of the organism, 
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mains unaccounted for. Koehler really cannot do justice 

to this difference between the processes because he starts 

from two similar ones, which differ only in that they 

occur at one time in a part of the system, and at an- 

other time in the whole field, i.e. cover smaller or larger 

fields. We, however, believe we can do justice to these 

facts because we regard every process as one within the 

entire organismic field, and because we try to explain 

the difference between performances as two essentially 

different formations of the whole field. One formation 

is the so-called isolated activity in one sector “during 

artificially maintained constancy in the rest of the sys- 

tem, and the other formation is the activity of the entire 

organismic field. The aspect of those processes which uni- 

tarily cover the whole of the organismic field is matched 

by the observations of the characteristic orderliness in 

the performances within the organism, when operating 

as a whole. The other aspect is matched by those laws 

which we found pertinent to patterns of responses and 

processes, during isolation. 

Here we are always confronted with a relative incon- 
sistency and lack of orderliness in the performance. This 

lack of homogeneity is caused by an imperfect formation 

of the topography in that particular case, as compared 

with that of the whole organism under normal conditions. 

It is a topography which structurally does not suffice to 

give to the process a specifically consistent orderliness, so 

that this process is delivered over to its own inner dynam- 

ics—namely, in so far as its structural parts are but im- 

perfectly determined by the whole organismic field. It is 

one of the consequences thereof, that an alternation of 

opposite phases becomes possible. This is exemplified by 

the reflexes and other introspective experiences, when 

artificial segregation and relief formation is the case, as 
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in Rubin’s ambiguous figures, or the Gestalt configuration 

_within single sense ongans( (has Koehler calls the self- 

organization of the field is an-expression of behavior in 

defective topography—defective in relationship to the 

topography which represents the whole organism. 

SUMMARY OF THE TWO HOLISTIC NOTIONS. Let us sum- 

marize certain characteristic differences as they have 

arisen in the two holistic views discussed. 

1. \The notion of “physical Gestalt” refers to states of 

dyndmic equilibrium. In our organismic concept we have 

developed the idea of equalization towards a level, ade- 

quate to the organism’s functional self-actualization. Only 

this equalization concept makes intelligible the fact that 

a certain state of tension can represent a state of equilib.) 

rium. 

eles individual “‘field forces” including vectors, etc., 

ot be defined merely in terms of the “‘field” itself. As 

Koehler also emphasizes, these forces can only become 

understandable by their embeddedness in the whole. But 

this whole cannot be taken simply as another, more com- 

plicated field. One has to realize that it varies constantly 

according to the varying situations. Reducing the entire 

situation to “field forces’ would therefore imply the 

necessity of introducing new variables again and again. 

And since the functional significance of these variables 

depends upon the respective “task,” in reference to the 

potentialities of self-actualization, we are referred back 

to the organism as chief determiner of the “field forces.” 

(In this dispute we have not even touched upon the prob- 

lem of the “biographical factors,’ which, in addition, 

would reveal the methodological difficulty of the concept 

of field forces, regarding the control of variables.) How- 

ever valuable the practicability of these terms for de- 
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scriptive purposes of definitely circumscribed situations 

may be—if hypostasized to a real interplay of forces, or 

“vectors”—they will inevitably lead to the above-men- 

tioned predicament. 
3. he functional significance of ‘‘field forces,” “va- 

lenceés,” even of preferred Gestalten, and constants cannot 

be determined in a physicalistic-causal sense of objec- 

tivity. Determination is only possible from the specific 

organization of the organism which can be inferred only 

from its forms of coming to terms with “stimuli.” 

G 4. From this interrelatedness of functional significance 

and-specific organization in structure, it follows that the 

constants, “good Gestalten,” etc., are not necessarily iden- 

tical in the various species, nor even in different human 

individuals. Wherever similarities are found, they point 

to similarities of structural organization. This statement 
does not in any way advocate an interpretation as to 

mere ‘‘arbitrariness” and “‘meaninglessness” within the 

relationship of organismic beings and their respective 

milieus. Our emphasis upon the specific organization as 

basic for functional significance merely shifts the aspect 

of non-arbitrary, non-mechanical patterns, from laws of 

the physical field to the above-mentioned imterretated- 

NESS 
With the principle of isomorphism, one tries to estab- 

lish’ a_ direct ism, or correspondence, between 

physical Gestalt processes and the mental configurations. 

Viewed from our organismic conception, this is inade- 

to the whole. And only by way of the whole is it related 
to the other event, be it physical or mental. The whole 

of the organism therefore supports all partitive phenom- 

ena of either aspect, which phenomena are nothing but 
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different expressions of that unitary ‘“meaningfulness.” 

(oe claim of isomorphic and invariably “non-arbi- 

trary” Gestalt patterns does not leave sufficient room for 

a positive determination and explanation of a phenomenon 

which is, in particular, an attribute of the human being. 

We have called it “abstract behavior,” embodying in this 

notion: the ability of voluntary shifting, of reasoning dis- 

cursively, oriented on self-chosen frames of reference, of 

free decision for action, of isolating parts from a whole, 

of disjoining given wholes, as well as of establishing con- 

nections, for example, in learning. 

One cannot evaluate the phenomena under isolation as 

being exclusively negative and contrary to nature. How 

far they may reach into lower organized beings we are 

unable to tell. However, human behavior will never be- 

come understandable in its specific complexity if one does 

not realize that the very organization of the human being 
consists in the potentiality to behave partitively as well as 

Holistically. The phenomena of active self-limitation and 
of culture—differentiated as it is into manifold aspects of 

life and nature—demand that capacity of shifting, of 

“compartmental” activities,’® the ability to represent to 

oneself different contents as separated and _ belonging 

simultaneously to the same frame of reference. Without 

that, and without the ‘attitude towards the Possible,” 

abstract behavior could not exist—a trait without which 

human culture is inconceivable. 

7.| The comments presented in points 1-4 do not offer 

insurmountable discrepancies between the Gestalt theory 

and my own theory. In my concept of the configurational 

process in the organism, the figure, in the sense of Gestalt, 

already represents a partitive phenomenon. If the scope 

of holistic events were enlarged to include the entire 

organism, then the Gestalt principle would become suf- 
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ficiently broad to fit all the facts which may not have, as 

yet, been covered. 

THE PROBLEM OF PARTS AND WHOLE 

But by what right do we ascribe to the organism prop- 

erties entirely different from those which we ascribe to its 

parts? After all, are these events in the parts less alive? 

The first question concerns the basic problem of our entire 

discussion. After reading my arguments, one could object: 

“Why do we stop at the organism as a delimited whole? 

Is not the organism also only a part, namely, a part of a 

greater entirety?” One certainly would have to answer 

this in the affirmative. Furthermore, one cannot be 

allowed to overlook the consequences of this relation by 

arguing, for example, that the determinants of the super- 

individual whole should be regarded as of such different 

dimensions that one could consider them relatively insig- 

nificant in comparison to the individual determinants. 

This argument is untenable. Regarding the effect of any 

superordinated whole, no general statement can be made. 

However, one should not simply gloss over the problem 

involved here; we are too aware of the relativity of our 

knowledge to commit this fault. All our knowledge is 

incomplete in a qualitative rather than quantitative sense. 

In our cognitive procedure we halt with the individual as 

a preliminary whole, simply because we here arrive fac- 

tually at a relatively satisfactory result; at least, at a 

much better result than if we started in the customary 

manner from the parts (cf. pp. 67 ff.). 

‘ But what about the question of the “being alive” of the 

parts? This is certainly a difficult and very serious ques- 

ton. One could assert that the parts are alive, and also 

that they are not alive. They are alive only in so far as 

they are supported externally or from the whole. For 
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example, animals with certain “essential” defects will die 

unless man “supports” the still-possible “part perform- 

ance” by providing particularly favorable milieu condi- 

tions. In man, however, part processes can be supported 

by man himself. The organism bears the relatively isolated 

part; we “bear,” as one says, a defect (cf. pp. 427 ff.). 

When the defect can no longer be borne by the remaining, 

relatively unimpaired organism, then the defective organ- 

ism lacks the power of self-regulation. It loses its auton- 

omy, its state of being alive, it is nearer death, is no longer 

the organism with which we were dealing before, is no 

longer just a defective organism (that is, one which bears 

its defect), but is another organization, is somewhat a 

negation, a privation, in other words, is ‘‘sick.” 

Further facts seem to offer another difficulty. The part 

seems, by no means, to be necessarily always such an iso- 

lated formation. One of the main objections against the 

mechanistic view of life processes is supported by the fact 

of self-regulation by which the organism, in spite of its 

defect, is supposed to become restored. There are experi- 

ments which show us the miracle of fertile eggs of sea 

urchins which, when cut in half at a certain stage of devel- 

opment (after one mitosis), can develop into two whole 

sea urchins. These and similar experiments have led to a 

refutation of the mechanistic view, and to a revival of 

vitalism. 

Do these facts not contradict our assumption which 

contained a sort of degradation of the isolated parts from 

full vitality to an inferior vitality? Of course, we have to 

take the experiments into account. However, we have to 

put their interpretation to the test. Here we can be guided 

by our experiences regarding the events which take place 

when one calcarine area is destroyed. We have previously 

compared them with the events in the regeneration of a 
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part of an egg of a sea urchin to a whole one. We have 

seen that in calcarine destruction, in spite of the destruc- 

tion of one half of the central visual apparatus, a restora- 

tion of the subjectively most important visual perform- 

ances is achieved. We did emphasize, in this phenomenon, 

that a defect for the whole organism still remained, which 

is not so relevant to it, and which can be “borne.” We 

have conceived it as a general and fundamental fact in all 

recoveries with a remaining defect. In this sense we have 

really denied any actual regeneration. 

But what about the facts in the above-mentioned and 

similar experiments? The experiments are not, through- 

out, of the same kind. Firstly, the success has been only 

obtained in early phases of the development; only then 

was a new whole formation reached. F. H. Morgan, to 

be sure, has shown that one can produce whole formations 

at a later age also, as, for example, when one shakes 

mechanically the frog egg which had been divided in half. 

If one takes these experiments together, we can con- 

clude that whole formations occur only at an age in which 

the differentiation is, so to speak, still very much in the 

initial stages, so that a division is really a quantitative 

division of material which is equal throughout the struc- 

ture, and of the same functional potentiality. One prob- 

ably is justified in assuming that the shaking destroys 

differentiations of the structure which possibly had al- 

ready formed, and, so to speak, structurally rejuvenates 

the ova. From a certain stage on, if one does not shake 

the ova one does not obtain whole formations, but only 

half formations, or the ova may perish altogether. This 

fact shows that as soon as differentiated structures are at 

all existent, no regulation or regeneration occurs. 

But in another respect the facts remain at least unclear. 

Several questions arise which one cannot answer strictly, 
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because one probably has not paid sufficient attention to 

them. Do the regenerated ova have the same life span, 

which is certainly one of the essential traits of an organ- 

ism, or do they have an untimely death? Are special 

milieu conditions requisite for their preservation? Finally, 

we must point out one more factor, which, to be sure, is 

very frequently not noticed: The new regenerated forma- 

tions are not as large as the normal ones. If the size of an 

organism were only determined by feeding, this difference 

would be of no interest. But this is certainly not the case. 

Size is also one of the essential characteristics. If the size 

were much smaller than the size of an organism which 

developed from a normal ovum, this would be a property 

which certainly requires careful observation, at least with 

regard to the total behavior of the organism. At this point, 

we are confronted with a number of questions. Yet I do 

not believe that we have reason to change our views on 

the basis of the facts supplied by the regeneration experi- 

ments. At any rate our discussion is suited to call for new 

experimental arrangements which take into consideration 

all the problems stated. 
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CBA EE Bak. IN ONGE 

THe NATURE OF BIOLOGICAL _ KNOWLEDGE 

Alle Streitigkeiten der Aelteren und Neueren, bis zur neu- 

esten Zeit entspringen aus der Trennung dessen, was Gott 

in seiner Natur vereint hervorgebracht hat—GorTHE, 

Analyse und Synthese.* 

CHARACTERIZATION OF THE NATURE OF BIOLOGICAL 
KNOWLEDGE 

~ It is hardly to be questioned that by determining the 

organism’s constants we have c uch _ closer to the 
ee of an organism ae we would 

revealed vealed through re -investigations. oe our knowledge 

is still far from complete. We never know whether we 

have considered a large enough number of constants. The 

constants themselves are still somewhat equivocal be- 

cause they also are obtained by an isolating procedure. 

After all, the method of determining | constants depends 

of the organism, ieneceier genuine preferred behavior 

occurs in one field. Thus we find, for example, when a 

definite blood pressure represents the preferred state of 

the respective organism, that perceptions, motility, etc., 

are functioning orderly. However, we cannot determine 

from this constant what the actual contents of vision or 

the contents in other fields are. We may even get as far 

as determining the absolute and relative threshold of per- 

ception by this method. However, we are not equipped to 

* “AJl disputes of antiquity and modern times, up to the most recent 

time, are caused by the division of that which in its nature God has 

produced as one whole.” 

399 
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define contents and qualities as readily as the governing 

principle which makes for the occurrence of all these 

contents or qualities within the general frame of the pre- 

ferred behavior Ge must not forget that the criterion of 

preferred behavior, i.e. the constants, is a more or less 

preliminary one, and that it cannot furnish us an indica- 

tion of the actual cause for the direction of the organismic 

course of events in actual living. 
We deny, however, the possibility of gaining biological 

knowledge on the sole basis of the phenomena which can 

be determined by the analytical methods (cf. page 403). 

In saying this we by no means underrate the significance 

of these phenomena. But we do not accept them simply 

as undistorted manifestations of the nature of the organ- 

ism. They must first prove their “significance” for the 

organism. These observations are the material with which 

we have to deal, but the value which the separate phenom- 

enon has for our understanding of the behavior of an 

organism, depends upon our conception of the latter. 

Thereby phenomena lose the apparent character of self- 

evident facts. Thus what biology in general believes to 

be the basis of its body Si knaaledas ele “facts,” be- 
comes the most problematic. For this reason, in the his- 

fory of science, n many facts have proved to be meaningless 
for the progress of our knowledge. This skepticism 

towards so-called facts is a basic requirement for fruitful 

work in all branches of natural science. Only this skep- 

_ticism eliminates existing bias by preparing the ground 
‘ 

| 

for posing the fundamental question: Which phenomena 

are biologically relevant, and which are not; which phe- 

nomena are biological “facts,” and which are not? The 

“criterion of that relevancy can be offered only by a con- . 

ception of the organism ini ualitative organization 

and holistic functioning. 
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This conception is not a mere synthesis of the separate 

phenomena. It is true that the latter point to the organi- 

zation in question, but we cannot obtain such a picture of 

the organism directly from them. Neither can it be ob- 

tained by mea mple inductive method. It is not 

a question of generalizing or of applying to other cir- 

cumstances the results of previous observations, and thus 

of enlarging our knowledge progressively by induction. 

This factor certainly plays a large part in concrete sci- 

entific work. But it does not furnish us with knowledge, 

nor does it make a scientific description of biological 

phenomena possible. Yet neither is the process of biologi- 

cal knowledge a deductive procedure. We do not adhere, 
in any way, to the a priori method of preconceived cate- 

gories applied to the nature of life, to the differences be- 

tween animals and man, etc. 

After all, what is the character of the picture of the 

organism we are seeking? It is not by a mere ; addition of 
prick to brick, t that we try to construct this building, but 

it is rather the actual Gestalt of the intrinsic architecture 

of this building that we try to discover, , a Gestalt from 

which the phenomena, which were formerly equivocal, 

would now become a eiie ble as belonaie? to a unitary, 

ordered, relatively constant formation of a specific struc- 3 

tute jWe are seeking a whole in which one can differen- 
tiate, among the observed phenomena, between the “mem- 

bers” which really belong to it and the less relevant, 

contingent connections of arbitrary parts. We do not look 

for a ground in reality which constitutes Being, but for 

an idea, a reason in knowledge, by virtue of which all 

particulars can be tested for their agreement with the 

principle—an idea on the basis of which all particulars 

become intelligible, if we consider the conditions of their 
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origin. We can arrive at this picture only by a form of 

creative activity. 

{ “ Biological knowledge is continued creative activity, by 
which the idea of the organism comes increasingly within 

reach of our experience. It is a sort of ideation equivalent 

o Goethe’s “Schau,” a procedure which springs continu- 

ously from empirical facts and never fails to be grounded 

in and substantiated by them. 

To advance such a type of cognitive procedure may at 

first give the impression that we are headed for, and lead- 

ing into, metaphysical or even mystical fields. This criti- 

cism can be readily refuted by pointing to such a trivial 

biological phenomenon as the acquisition of any perform- 

ance by learning, like bicycling, for example. We execute 

inappropriate movements of our body, such as are deter- 

mined by partitive aspects and are only partially relevant 

for correct bicycling, until suddenly we are able to main- 

tain our balance and to move on in the correct way. All 

these initial exercises have only an indirect connection 

with the actually achieved performance. Of course, they 

are not aimless, but are merely incorrect movements 

which in themselves never lead directly to .correct move- 

ments. Nevertheless, they are necessary because, by con- 

\\ tinuous modification of the movements, the correct per- 

‘| (formance will be reached.\However, the correct move- 

iN 
\ 
0: 

ments appear suddenly when a state of adequacy be- 

tween the procedure of the_organism and the environ- 

mental conditions is attained) This adequacy is experi- 

_enced by us. The procedure in this situation also includes 

the insight into the correct procedure in bicycling. We 

continue trying to bring about this procedure until it be- 

comes the unique performance which we set going when 

we want to ride a bicycle. 

The attainment of biological knowledge we are seeking 
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is essentially akin to this phenomenon—to the_ca acity iy jy, 

of the organism to become adequate to its environmental | | 

conditions. This is a fundamental biological process by 

virtue of which the actualization of organisms is made 
possible. Whenever we speak of the nature, of the idea, ~ 

picture, or conception of the organism, we have in pe 

these essentials for the realization of adequacy between 

the organism and its environment. And these are the prin- 

ciples of composition of that picture which biology has to 

grasp. In so doing, the cognitive process of the biologist 

is subject to practically the same difficulties of procedure 

as the organism in learning; he has to find the adequacy 

between concept and reality. . 
In practice, the difficulties which this method may seem 

to entail are not as great as they appear in theoretical 

reflections. In practice, we usually venture to pass over 

from the plane of partitive facts to this other form of 

cognition. We can be less concerned about doing so the 

more we have become conscious of the theoretical justifi- 

cation and its consequences. In practice, we usually pro- 

ceed in such a way that, from the facts gained by analy- 

sis, we Sketch a picture of the whole organism, which in 

turn instigates further questions and investigations, so 

long as we encounter discrepancies between this picture 

and factual experience. Upon the basis of new inquiries, 

the picture of the whole is again modified, and the process 

of discovering new discrepancies and new inquiries fol- 

lows, and so on. By such an empirical procedure, in a 

dialectic manner, a progressively more adequate knowl- 

edge of the nature of the organism is acquired, and an 

increasingly correct evaluation of the observed facts, as 

to whether they are essential to the organism, is obtained. 

“ANALYTIC” AND “SYNTHETIC” APPROACH.(\The differ- 

ence between our holistic approach and that based on the ral et lila ees < 
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reflexes is frequently understood as a difference between 

analytic and synthetic method.\But this is an error. Sci- 

entific research is always founded upon analysis, and, on 
the other hand, will never proceed without a certain 

synthesis. If one understands by synthesis the prelimi- 

nary summary of the analytically gathered facts, nothing 

can be said against it. There is probably no scholar who 

does not, in this way, continuously give account to him- 

self of separate data. Such a procedure can be very useful 

for further research, particularly because it reveals the 

mistakes of the prevailing views—the breaches in their 

theoretical bulwark. But it furnishes us with as litile in- 

sight into the true nature of things as does the analytic 

procedure. Actually, we must hold against the synthetic 
approach the fact that it does not confine itself to a pre- 

liminary synthesis, but claims itself able to form a CO- 

herent and adequate picture of reality. In this way, that 

iS; 's, through; a false evaluation, the analytically found facts 

are treated as part-facts of the “true nature” which one 

investigates, and are regarded as the constituents out of 

which the structure of that reality is built. We know what 

these facts are, and therefore a synthesis of such piece- 

meal material is no more true to reality than the material 

itself. 

The arguments by the “analysts” against the “synthesists” 

hold equally against the analysts themselves. When, for in- 

stance, Weizsaecker demands, instead of the ‘‘ambition of the 

synthesis” (for which the holistic consideration is being re- 

proached), ‘“‘the surrender to that which 7s,” he misunderstands 

the character of the analytically gained facts, as well as the 

analytical character of true holistic approach. My reproach 

against an investigator, who fundamentally has the holistic 

outlook, might seem strange. My criticism arises on this 

point because I believe that a holistic approach must be com- 
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pletely univocal, if it is not going to be a discredit to the entire 

point of view. One cannot regard mechanism and mind as op- 
posites, and atthe same ne time subscribe to b both of them. If one 

does this, everything = becomes ambiguous. If we want to attain 

to a final clarity concerning the reflex, the most urgent re- 

quirement is univocality in the definition of the concept. If one 

talks of the reflex as as “unnatural, but not unreal event,” * 

and by “real” means “not a theoretical hypothesis,” the point 

of view is one with which, according to my previous state- 

ments, I certainly agree. After all, the reflex 7s a phenomenon 

in the organism. It is unnatural insofar as it is not one of the 

“natural” reactions, one of the “performances.” If we wanted 

to use the reflexes for construing organismic order, we would 

have to ask: How can we, keeping the artificiality of the con- 

ditions in mind, utilize the experiences from the reflex investi- 

gation for the understanding of the performances? Yet it 

would hardly be possible to answer this question, because it 

presupposes that we already know what the natural conditions 

are. In turn, this assumption implies that we already know the 

natural performances of the organism, whereas actually we 

want to gain information regarding them, through the reflex- 

investigation. Investigations under artificial conditions can 

never lead to knowledge of natural performances, “Thus it is 

impossible to to regard the reflexes aS” “unnatural. processes, and 

to: assume at re same time that one can n obtain eu them an 

othe fact “pel ie ee is a process in the Aree 

does not mean that it belongs to the real nature of the 

organism. Reality, in this sense, means that a process be- 

longs to the true “nature” of the organism. In this light, 

“unnatural” and “unreal” are the same. Thus, considering 

that the reflex is an unnatural process, the question can- 

not be: What can we learn from it for the performances 

of the organism? The question must rather be restated 

as: What does the reflex mean, viewed from the perform- 
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ances of the whole organism? There is a fundamental dif- 

ference between these two questions. The first assumes 

that an advance in knowledge is possible by going from 

the reflex to the performance. The second presupposes 

the knowledge of the performances of the organism as 

necessary in order to understand the reflex as one of the 

“real” but not natural performances of the organism. 

Thus, our_question challenges the assumption that the 
reflex possesses a character of “reality” for the organism. 

Tt charges any attempt to understand the performances 

as being composed of reflexes, with not “surrendering to 

that which is,” with intellectual preoccupation and with 

having leanings toward a false synthetic approach. By 

saying this, we do not intend to deny that reflexological 

investigations have disclosed many facts of importance 

for the recognition of the “real.” But in so doing they 

have never offered an explanation which justifies us to 

proceed directly from the reflexes to the performances. 

THE CONCEPT OF ADEQUACY AND REALITY. Just as the 

concept of reality proved to become equivocal, so also the 

concept of adequacy meets with the same fate. Whenever, 

in the normal life-situation and in the natural environ- 

ment of an organism, a s\ stimulus evokes a a movement cor- 
responding to the natural organization of that being, one 

speaks of adequacy. In assuming that this occurs also in 
ihe THe one Talks of adequate stimuli in those cases 
as well. But really, this is impossible. As long as “ade- 

quate” is meant to indicate that stimulus and movement 

correspond to the nature of the organism, then the mean- 

ing of the word is unequivocal. But such a definition does 

not fit the reflexes which, to say the least, represent un- 

natural reactions. The constant relationship between a 

definite stimulus and a definite movement, which is char- 

acteristic for the reflexes, has really nothing to do with 
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adequacy per se(Actually the term “adequate” becomes ) 

useful for the definition of a reflex movement only if the | 

concept of “naturalness” is introduced into the defini- | 

tion) Thus for Weizsaecker “an adequate reflex move- 

ment” is one “which as a typical, biologically intelligible 

movement follows a typical stimulus, resembling natural 

conditions!” It should be noted that this definition of a 

reflex does not take into consideration the only real char- 

acteristic of a reflex, namely, the constant relationship 

between stimulus and movement. Instead, a new factor is 

introduced—that of “natural condition.” This is similar 

to the above discussion of what is “real,’’ which was so 

equivocal that it invalidated the entire definition. Why 

should this adequate movement still be called reflex move- 

ment? Actually, all r reflexes have been determined up to 

now, under the most nost unnatural conditions possible. Weiz- 

saecker, quoted above, also used the term “unnatural.” 

e must clearly differentiate between reflex reactions, 

characterized by a constant relationstinbetwiacn atitanlus 

and movement, and for which the reflex laws have been 

established, and qdequate performances which cannot be 

understood on ROR RE aT aE constancy) During these 

adequate performances, rather natural conditions must 

prevail, and they can be “understood biologically” on the 

basis of the organism. The question then should be re- 

stated as: Can reflex movements provide us with anything 

for understanding adequate performances, or vice versa? 

This is a question of fact aiming at “that which “s.’ ” 

The use of the term adequacy, in connection with the 

greater naturalness of a situation, suggested itself when 

it was discovered that the usual reflex definition was not 

sufficient in cases where the same stimulus leads to dif- 

ferent performances. The reflex appeared to be modifi- 

able when one investigated variations under different situ- 
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ational conditions; and that modification was designated 

as adequate, which corresponded to the natural condition. 

Finding that a circumscribed reflex reaction can be 

changed through added stimulus conditions, is in itself 

no argument against the reflex theory, and does not in- 

validate it. This leads, as the literature shows, only to 

the hypostatization of more complicated reflexes. Whether 
we shall ever reach an understanding of the performances 

in this way, and be able to determine adequate reactions 

—that is the question. I do not believe so, and, moreover, 

I think Weizsaecker does not believe it either. Other- 
wise, how could he speak of unnatural conditions in the 

reflexes? He could have spoken only of imperfect condi- 

tions in some reflexes. 

(~ Criticism of the reflex concept must be radical and 
\ fundamental, or else it misses the mark, or even creates 

(confusion, by the entailing equivocality. It is radical if it 

disregards all theoretical speculation, and confines itself 

to “that which is,” that is to say, if it tries to determine 

what sort of process the reflex represents from the point 

of view of the organism. Then the reflex may prove to 

be a fundamentally inadequate reaction, arising under un- 

natural conditions, not as the expression of a natural re- 

sponse of the organism, but as an expression of an injury, 

or, at best, as a reaction in a border situation (cf. page 

LOS): 

THE PRINCIPLE OF EXACTNESS. The main reason why 

one would like to retain the reflexes, at least in some form, 

is the assumption that\they_alone permit exact determina- 
tions. But this exactness holds only for fictitious life 

processes, transformed by actively intervening forces. 

Thus, Weizsaecker wants to confine reflex_investigation 
to physiology which, according to his views, is alone exact 

as compared to biology, which has a different methodo- 
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logical foundation, and which he regards as inexact. Cer- 

tainly one may make such a distinction, but it leads to the 

question of how to distinguish physiology from the in-~ 
organic sciences, and of what such a physiology contrib-/ 

Gesreuaap ihe understanding of the organism. 
We do not want to discuss, at this point, the problem 

of accuracy. We only wish to ask what good is accuracy 

if the results are unsuited for comprehension of the living 

organism? Organic nature cannot be understood with the 

tools of mathematical, natural science (cf. pp. 411-12). 
SGHaCM ine appromimarion: which the biologist can attain 

is not one in the mathematical sense, but is one in the 

sense of approaching a prototype, ‘‘Urbild,” of the organ- 

ism. We must take this into account, or forego the con- 

cept of adequacy, because it means nothing but ade- 

quacy in regard to the “essence” of the organism, as 

we recognize it in the “prototype.” Nothing seems to 

be so precarious as to want the latter, and at the same 

time cling to the concept of exactness of mathematical 

natural science. Such an attempt would imply the desire to 

understand adequacy on the basis of the reflex concept, 

and at the same time to include the natural condition as 

an auxiliary concept. This, by logical necessity, reintro- 

duces just that problem of the organismic prototype, 

which one wanted to avoid. One has to be aware of the 

consequences of this circular reasoning before scrutinizing 

the doctrine of the reflexes(Hither one forgoes any ref- 

erence to an organismic prototype, and thereby avoids 

any reference to adequacy, and makes only piecemeal 

statements of “what is,” or one subscribes to the_organ- 

ismic reference, and thereby faces all phenomena as “‘they 

“really are and what they meang)} a 

* Therefore, in our description of the reflexes, we did not bring into 

focus the fixed reflex reaction alone, but brought into focus all its modi- 

fications, and that altogether is “which really is.’ 
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THE EPISTEMOLOGICAL RELATIONSHIP BETWEEN BIO- 

LOGICAL AND NATURAL SCIENCE * 

THE SYMBOLIC CHARACTER OF KNOWLEDGE IN GEN- 

ERAL. From the customary point of view in natural sci- 

ence, objection will possibly be found to our conception 

of biological knowledge, especially with regard to two con- 

tentions:( firstly, the postulate of the prototype character 

of the organism; Secondly, the incompleteness and imper- 

fection in the determination of that prototype. Regarding 

our first claim, our procedure does not deviate essentially 

from that which competent scholars have regarded as the 

essence of knowledge in natural science. “In the same 

measure,” says Heinrich Hertz, “in which the skepticism 

towards a naive copy theory of knowledge has grown, it 

has become more and more the task of natural science to 

create images or symbols which were suited to gain a 

coherent understanding of the empirical facts.” The 

mathematico-physical scientist was the first one to realize 

clearly the symbolic character of his basic tools, as Ernst 

Cassirer * explains. Heinrich Hertz * considers the urgent 

and most important task of natural science to be that of 

enabling us to predict future experiences. However, the 

method which natural science uses for deducing the future 

from the past consists in making “ ‘fictitious images or 

symbols’ of the outer objects, of such a sort that the 

images, in the logical order of ideas, will always be suit- 

able to represent those objects in their physically neces- 

sary order. Once we have succeeded in deducing from 

previously collected data images of the required con- 

sistency, then we can develop from them in a short time, 

as from models, the consequences which will appear in the 

outer world after a longer time or as the sequelae of 

* The term natural science means here and henceforth physical science. 
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our own interference. ... The images, of which we 

speak, are not concepts of things; they coincide with 

things in one essential point which lies in the fulfillment 

of the stated postulate; but for their purpose, it is not 

necessary that they coincide with the objects in any 

further way. Indeed, we do not know, and have no way 

of learning, whether our images of things coincide with 

things in any other regard than only in this one funda- 

mental relationship.” * According to Cassirer, by this 

pronouncement the concept of symbol ‘‘becomes, so to 

speak, the central point and focus of our entire epistemol- 

ogy in physics.” * This is the dividing line between mere 

empiricism and physical theory, as Duhem * especially has 

expressed it. There is no direct transition from collecting 

and ordering of facts, as empiricism does it, to physical 

knowledge. Cassirer believes it is a matter of a petafaoic 

cig GAAo yévoc, a transition to a new perspective. “In- 

stead of the concrete data, we use symbolic images, which 

are supposed to correspond to data on the basis of theo- 

retical postulates which the observer considers as true and 

valid. . . . The s¢gnificance of these concepts is not man- 
ifest in the immediate perception, but can be determined 
and secured only by an extremely complex process of in- 

tellectual interpretation.” * This conceptual interpretation 

represents the character of physical theory. 
\ The type of biological knowledge, which we here ad- 

vance, agrees in its fundamental tendency with the above 

characterized epistemological approach. We think one 
should not content oneself with a mere ordering of em- 

pirical findings, and we deny a direct transition from 

these findings to the objective of knowledge in biology: 

the comprehension of the prototype of the organism. In 
biological, like physical, knowledge, it is necessary that 
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“creative power of imagination” become effective. How- 

-ever, in my opinion there remains a difference between 

the two kinds of knowledge. The symbols which biology 

requires for the coherent representation of the empirical 

facts are of a kind other than those in physics. The physi- 

al symbols are characterized by the fact that diverse 

(sien of symbols can co-exist and are in practical use 

t the same time) I am thinking here, for example, of the 

fact that the wave theory and the corpuscular conception 

in the light-quantum theory are both valid at the same 

time. 

Such a multiplicity of theories is not theoretically tol- 

erable for the physicist and does not necessarily obstruct 

his practical dealings. Yet such a procedure would 

not satisfy the requirements of biological research. As 

previously pointed out, we consider the assumption of 

different principles of explanation for the processes in the 

organism as untenable.( This conclusion is connected 

with the fact that, in the peers knowledge and 

action are very intimately related (cf. pp. 412, 447), and 

that we need a basis for knowledge and for action which 
will always do justice to the whole organism, because in 

this field every action concerns the whole)If the refer- 

“ence to the whole is insufficient, the action may possibly 

be correct for a part, artificially isolated. But it will dis- 

tort the functioning of the whole. Therefore we cannot be 

satisfied with symbols which correspond only to part proc- 

esses. And therefore we have to reject, for example, the 
scheme _which serves aS the basis—of reflexology. Our 
knowledge must come closer to the “real” than is requi- 

site for a science of inorganic nature. We need symbols 

which are not as essentially alien to the observed phe- 

nomena, as is permissible for the symbols of physical 

science; the latter in extreme cases can confine and con- 
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tent itself with a system of fictitious “signs” (mere mod- 

els). Certainly biological knowledge also remains a set of 

symbols; and we are also dealing with “substitutes,” but 

not with representation by simple arbitrary “signs.” We 

need a more complete image of an individual concrete 

character which as much as possible must match the par- 

ticulars from which we build it up. After all, we do not 

regard the particular data as mere appearance, but as 

something which pertains to the reality of the whole or- 

ganism, although it is insufficient for the direct cognition 

of that. Biological understanding, furthermore, can never 

be satisfied with finding laws of relationship between 

completely undetermined, theoretically assumed elements. 

- 

s 

The symbols, the theoretical representations in biology, 

must, in principle, include quality and individuality in all 

their determinations. Biological descriptions must exhibit 

definite qualitative organization. The symbol must have 

the character er of a “Gestalt.” Cr 

“This it is is possible that, in spite of agreement in the 

basic procedure, natural science may see itself in opposi- 
tion to the method of cognition here » propounded. This 

contrast has often become apparent, and has led to oppos- 

ing tendencies within biology, and even to heated contro- 

versies between the scientists(One faction advocated the 
exclusive use of the analytic method, the other the exclu- 

sive use of the holistic point of view.)A classic example for 

this contrast is found in the well-known controversy be- 

tween Cuvier and Geoffroy Saint-Hilaire, which Goethe ° 

has so vividly described and used as an opportunity to 

characterize the two points of view. He speaks of two dif- 

ferent modes of thinking, represented in these two sci- 

entists. One clings to a dissective attitude, and the other 

makes the idea the guiding principle. One corresponds to 

an analytical discursive, the other to an organismic prin- 

\e 
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ciple. These two modes of thinking are distributed “in 
such a way that they are hardly found together in one 

individual, and so also not in science; and where they 

co-exist separately they cannot be reconciled with each 

“other.” {It seems to us, however, that a competent natural 

a scientist, especially a biologist, must possess the faculty 

of combining both points of view, although he may at 

times not admit it) In other words, he m t_one time 

iA use the dissective approach, a at another, the holistic. Suf- 
ficient understanding can only be panes when these two 

forms of cognition influence and supplement each other 

continuously. Was this not true of Goethe himself? 

THE INCOMPLETENESS OF BIOLOGICAL KNOWLEDGE AND 
THE A-CAUSALITY IN COGNITION OF NATURAL SCIENCE. It 
is clear that, when based on the procedure which we have 

chosen, our knowledge in the field of biology can never 

be final, and that we must content ourselves with an in- 

creasing approximation to the truth. But this approxima- 

tion must not be understood in the sense of the approxi- 

mate value of a mathematical series which increases in 

correctness, the more decimal points we are able to de- 

termine, and where we can be satisfied with a limited 

number of decimals. It may be that biological knowledge 

frequently has a similar character. But in principle it is 

_ of an entirely different kind. 
\ ~ Biological knowledge is not advanced by simply add- 

ing more and more individual facts. In the process of bio- 

logical understanding, it is not true that facts which grad- 

|| ually become included in the “whole” as parts, can be © 

¥ | evaluated simply quantitatively, so that our knowledge 

| becomes the more firm, the more parts we are able to 

\ determine. On the contrary, each single fact has always a 

qualitative s si significance. This single, new fact may perhaps 

revolutionize the entire conception based on former find- 
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ings, and demand an entirely new idea, in the light of 

which the old facts may have to be evaluated in a radi- 

cally different way. Completeness and definiteness of 

cognition is only possible by recurring to certain explicit 

or not explicit metaphysical presuppositions which we 

However, if one considers biology only as the knowl- 

edge of the phenomena, which have been determined by 

the analytic method, then either one must renounce the 

understanding which comprehends the organism as a 

whole, and in so doing really renounce cognition in biol-_ 

ogy in general, or one must resort to metaphysical and 

speculative doctrines in order to comprehend an organ- 
ism. We refuse to adopt any such procedure, although it 

has, in recent years, been advanced not infrequently. In 

such cases the factor of irrationality usually creeps in 

quite unintentionally and is often obscured by a pseudo- 

scientific terminology. In the last analysis, even such con- 

cepts as “inhibition,” “higher centers,” etc., are based on 

such a procedure. We reject such a procedure, not only 

because it goes along with determinations which are not 

empirically verifiable, and are often merely negative, but 

also because it invites all sorts of speculations and ficti- 

tious explanations. 

Needless to say, our approach takes a fundamentally 

different course.QAlthough it aims to gain knowledge of 

the organism’s nature by a method deviating from that of 

the analytic-synthetic procedure, and although it consid- 

ers it the very task of biology to gain a true vision of the 

various organisms in their specificity, nevertheless it 

springs from the conviction that this method is as accurate 

==) 

as the so-called exactness of natural scienceIt belongs foun as the So-Called exac 
the nature of such an epistemological viewpoint, that 

cognition be relatively incomplete and ultimately unde- 

0-28 
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fined. The student must remain permanently aware of that 

insufficiency and be prepared to shift as soon as newly 

arising facts may demand it. We shall see later on how 

_important this active character is for biological knowledge. 

At present, we are concerned more with the factor of 

“a-causality” which, for our view, is part of biological 

cognition. In this respect, it does not basically conflict 

with natural science. On the contrary, it is remarkably 

close to views taken by eminent natural scientists on the 

grounds of more recent investigations concerning the 

structure of the atoms and the quantum-theory in particu- 

lar. According to these views, processes on the “micro- 

scopic level” are governed by probability laws, not by 

strictly causal principles. 

Recently some scientists have formed conceptual mod- 

els of the atomic structure which are quite akin to those 

prototypes which we have postulated for biology. They 

are similar, especially in the respect that they are not 

equivalent to strictly causal relations and exhibit a some- 

what individualized character. Any prediction of a physi- 

cal nature faces a certain amount of a-causal free play, 

according to P. Jordan.’ “All changes in the state of 

an atom,” says Bohr,’ “must be described in accordance 

with the indivisibility of the energy quanta as individual 

processes; whereby the atom passes from one so-called 

stationary state into another.” At another place he says: 

“Quantum physics makes one recognize ‘fundamental dis- 

continuities of processes.’ Light emission and absorption 

—— is connected with discontinuous transitions between sta- 

tionary states.” (This represents a further analogy: we 

differentiate also in biology between processes having con- 

tinuity and order, those which are comprehensible, and 

those having discontinuity and disorder, those which are 

| \ incomprehensible (‘catastrophic situations” 
| 
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Especially Bohr,® and after him P. Jordan,’ have 

pointed out the parallelism between physical and organic _ 
processes, the former basing his statements particularly 

on the fact that the determining processes in the organism 

are of microscopic (sub-microscopic)—nature. According 

to Bohr, the reaction of the organism can be divided, from 

the physical point of view, into two spheres. First, the 

sphere of macroscopic causality in which all reactions 

occur according to causal, mechanical and chemical laws. 

Second, the sphere of the directing activity, down to 

processes of atomic order which, although not causally de- 

termined in their course, set going the macroscopic events. 

The behavior of the organism, ina specific instance, always 

lacks causality, according to Bohr. Just as one relates the 

lack of causality in atomic processes to the change pro- 

duced in the processes themselves through the very fact 

that they are being observed, so does Bohr consider the 

a-causal processes in the organism even more difficult to 

observe than the atomic processes. The a-causal processes 

are located in the inner sphere of the organism, which he 

regards as the seat of that unity of reaction potentialities 

that constitute an organism. 

The far-reaching analogy of this view of the organism 

with ours is obvious T his view as well admits, by refer- 

ence to a causally, not completely comprehensible nature, 

that determination is only possible by probability) Here 
this determination by probability takes on, however, a 

specific qualitative characteristic through the relatively 

constant individual structure of the organism. In this con- 

nection, it is interesting that Bohr also points to the strik- } 

ing s tability of the organism as a chara characteristic difference 
between inorganic and organic processes, a property which 

has assume undamiental | significance for our entire con- 

ception, Fe 

YH 
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One might believe that if in inorganic nature a-causal 

phenomena need be assumed only in the microscopic proc- 

esses, then the same would hold true for the organism. 

One might believe that here, as well as in inorganic nature, 

mechanism and causality reign on the macroscopic level. 

Since our observations are essentially concerned with 

macroscopic phenomena, our knowledge would not be 

affected by the lack of causality. Whether organic proc- 

esses are macroscopic or microscopic, we do not want to 

decide here. As mentioned above, Bohr believes that the 

latter is the case. But let us assume that we are dealing 

essentially with macroscopic phenomena. Would that mean 

that we are dealing with strict causality in our find- 

ings? All physico-chemical investigations and all physico- 

chemical interferences with the organism, where we would 

most expect definite causal relationship, actually never 

yield results of absolute constancy but only averages or 

probability values. The results are always influenced by 

a causally “intangible” personal factor. We may under- 

stand digestion in the stomach as a physico-chemical proc- 

ess to such an extent that we can influence it systemati- 

cally in its individual aspects through specific physico- 

chemical intervention, that we can remove disturbances, 

etc. Still we must not forget that these rules of influence 

are strictly valid only for investigation outside the organ- 

ism in a test tube, or in situations where we segregate the 

stomach artificially from its connection with the organism. 

We must, further, not forget that under natural conditions 

we have constant results in a certain number of cases, 

and there also, only approximately constant ones. Still we 

are not able to state from where the deviations come, and 

especially what other effects we produce at the same time 

which possibly are unfavorable for the whole organism. 

The state of affairs is quite similar in all other physico- 
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chemical applications to the organism. This is particularly 

true as to the quantitative conditions of such experiments 

(cf. page 75). Through all these incongruities, we need 

not be deterred in medical treatments, simply because, in 

practice, we can be satisfied with a reasonable percentage 

of equal effects, especially regarding extent and quantity, 

and because, rightly, we are interested in producing at 

first the effect on a specific place. This is of practical im- 

portance in localized diseases. It is suitable to circum- 

scribed processes and also corresponds to those border 

situations to which we conceded a sort of effect in the 

sense of the reflexes. 

But all this does not represent phenomena during ade- 

quate functioning of the organism. It would hardly be 

possible to prove that causal relationships prevail in those 

processes which belong adequately to the nature of the 

organism. Whenever a phenomenon seems to be causally 

explicable, then it occurs, as in the fixed reflexes, only 

under conditions of isolation, by which the rest of the 

organism does 1 ‘not disturb iliece processes. The disclosure 

fee milses the course of a process in such a situation is causally 

determined, does not, however, justify the assumption that 

the course within the whole organism takes place in a 

similar manner. 

ENTELECHY AND ‘REASON IN KNOWLEDGE.” But is it 

necessary to conceive this a-causal process, which we have 

just discussed, as the expression of peculiar forces, real, 

but different from the usually assumed mechanical causal 

linkages, for example, of entelechies? The entelechy theory 

is found today not only in natural philosophy, which is 

concerned with the organisms, but also in the speculations 

regarding the structure of the organic world in general. ~ 

If one goes so far as to differentiate, in inorganic events, 

between processes which are to be understood as mecha- 
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nistic and others which are to be understood as non- 

mechanistic, then one may also understand matter as the 

manifestation of the entelechy. Especially, the views of 

Herman Weyl * could lend support to such an approach. 

According to his so-called “Agenstheorie” the physical 

field is not closed, but is only the substratum in which the 

effects of the trans-spatial “material” agent manifest 

hemselves. (The forces, the effective units which deter- 

mine material events, the events in spatial matter, are all 

of trans-spatial nature . . “experience very clearly in- 

dicates another form of causality than the one fitting the 

frame of the field theory; namely, that if the field is left 

to itself, it remains in a homogeneous state of quiescence 

and becomes excited only through something else, the 

spirit of ies . . Matter is the agent which excites 

the field . . . although the material particle is hidden in 

a spatial environment, from which its field effects orig- 

inate, it actually exists beyond space and time.” * Thus 

it becomes necessary to assume higher units of action 

(quanta) in order to understand the processes in the realm 

of matter. Thus Riezler,® too, arrives at the conclusion: 

“As long as the theory of the physical world does not yield 

an order which is closed in itself, but rather admits gaps 

in the determination which cannot be filled by physically 

comprehensible factors, so long do we have neither reason 

nor right to deny the existence of other forms of struc- 

ture, like wholeness. . . . We must assume,” Riezler says, 

“that the latter or analogous structural forms may prevail 

wherever physics meets gaps in causal determination, and 

must realize that its instruments are failing it.” In conse- 

quence thereof, one could assume that nature represents 

a stratified hierarchy of various entelechies to which cer- 

tain ways of manifestation like matter, organic life, etc., 

would correspond. 
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I do not feel competent to decide as to whether such a 

point of view is necessary for understanding of inorganic 

nature or not. But is such a view necessary for under- 

standing organic events? I believe not. Within the frame- 

work of scientific method, we can and must confine our- 

selves to such assumptions as are requisite for making the 

facts intelligible. This requirement is met by the holistic 

reference, which deals with the “essential nature.” The 

latter-we-attempt to recognize in its structure by way of 
the dialectic procedure of cognition indicated above. 

We are not afraid of the term ‘‘entelechy” in so far as 

it is a metaphysical conception, but primarily because it 

is much too general and undefined. For example, Driesch 

decrees that regarding entelechy, one must not imagine 

anything further than that it is a regulating nee 

are afraid-of the term because it has too much the char 
‘acter of a correction, necessitated by errors made else- 

where, as is actually the case. The cause of these errors 
cn the conception of the organism as a mechanism. ~~ 

Our analysis has shown that, with the exception of border 

situations where the organism is endangered (cf. page 

165 )ehere are no such part processes in the esis, 

which can be understood mechanistically, but that every , eres 

life process has a specific holistic pattern))Since it was on 

no occasion necessary to assume mechanistic processes in 

order to understand life, we do not need to speculate on 

“entelechy.” 

In the first place, what we call the essence of nature is 

not to be understood as having metaphysical existence, 

but only as a basis for cognition—‘‘a reason in knowl- 

edge.” It is of an exclusively positive character, the deter- 

“mination of which becomes more precise as science ad- 

vances. It has never a negative function. This “essence of 
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cannot be dissected mechanistically ir into parts, 

Sup ap letra rticulated organization. True, we 

can dismember it, so that we construe “parts”; but this 
is only the case when we actually take it apart, i.e. split 

(it up into its physico-chemical elements./In every physio- 

logical dissection—and this is true also for many experi- 

ments carried out with the knife—we create a mixture of 

these “part elements” and real ‘whole members,” It is 

our task to discriminate, in this mass of phenomena, the 

true “members” from the artificial “parts,” and further, 

to investigate the former as to their functional member- 

ship-character in the organism, and what significance they 

have for it. 

WHOLE AND “MEMBERS.” The last point requires more 

precise elaboration The question may be raised whether 

there is any sense at all in speaking of the existence of 

members, in view of the organismic whole} Are not such 

members merely the result of the isolating procedure? At 

any rate, one must not regard the relation between mem- 
bers thus determined, i.e. the “essential constants,” and 

the organism, as a relation between lower “action units” 

and the higher unit of the organism. Neither can one see 

in them the manifestation of “lower entelechies” as com- 

pared to the “higher entelechy” of the organism, or as 

part- and sub-wholes as compared to the “whole” of the 

organism. Likewise, of course, we cannot follow any hy- 

pothesis claiming such subdivision of the whole into sub- 

wholes and antagonism between them. 

We reject also that special form of conflict which Olde- 

kopp *° introduces with his concept of “polarity relations.” 

This author thinks that the assumption of the customary 

aise ee which consists in the antagonism of_ 
two completely di ‘ly disparate substances, has recently become 

untenable through | the’ ‘proof of the existence of both 
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mechanical and non-mechanical events in both inorganic 

and i in organic nature. He wants to replace this dualism 

by the “polarity relationship of the whole to its members,” 

with the “polar tension between the ‘tendency towards 

unification’ of the superordinated action unit and the tend- 

ency towards self-preservation of the members’”—an an- 

tagonism, which according to the author, is found through- 

out all of nature.(This dualism can in no way be resolved, \ 

because it is “the expression of the basic primal fact, that 
the ‘form’ of the whole is a unity which cannot be derived 

from the multiplicity of its members, and vice versa, the 

multiplicity of the members cannot be deduced from the | 

unity of the RTT ~} 

In such a consideration one forgets, however, that even 

the members themselves are artificially separated parts of 

the organism, which stand out only under the isolating 

view. One overlooks that the organism is, of course, artic- 

ulate (differentiated into members) but does not consist 

of members: the members which we distinguish neither 

compose the organism, nor are they antagonistic to it, be- 

cause the organism is nothing but the members themselves. 
There is neither a struggle of the members amongst each 

other in the organism, nor a struggle of the whole with the 

members. Whenever any such phenomenon appears it is 

either due to an illusion or to an isolating consideration, 

as in the so-called antagonism, or it is the expression of an 

improper centering which reaches far into the “normal 

course of events.” Performances are not the product of 

compensation of mutual tensions between members of 

the organism. Only deterioration or imperfect ee | 

of the organism makes members stand out abnormally. 

Then we find tensions which, however, do not really exist 

between members themselves, or between the whole and 
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its members, but between the organism and the environ- 
oes i 

ment,_ 
The assumption of a tension between members suggests 

itself only when _one overlooks the. “functional” ¢ character 

this i ateou aa if one talks ne lower and higher entelechies. 

Therefore, we had best avoid such notions, especially since 

we really cannot deduce anything from them and they in 

no way further us in our knowledge. 

SO-CALLED PURPOSIVENESS. Just as we had to reject 

vitalism, and the idea of entelechy, so too do we reject the 

teleological approach. To be opposed to strictly causal 
reference need not imply leanings to teleology. At most, 

the concept of the so-called “inner purposiveness” in the 

sense of Kant, could be taken into consideration. Driesch 

has emphasized that teleology, in | the rea realm of life, de- 

mands really only one > principle, namely, that of w of 1 whole- 

ness. The problem is is to determine conceptually the f: the factor 

of ¢ constancy which the organism displays, notwithstand- 

ing all the modification it undergoes during its life course. 

Following Driesch, Ungerer says: ‘If an individual object 

of nature preserves itself, during Becoming, in the form 

of a whole, and if, during Becoming, certain processes 

appear, which condition the preservation of this whole- 

ness, we may describe these processes as ‘purposive’ in a 

mere descriptive sense. . . .” **(In inorganic nature, he 

means, there are no “p ‘purposes” but only one_purpose, ~ 

namely, the preservation of the wholeness of a thing dur- 
ing Becoming.) “All other purposes are meaningless for 

causal quest. In teleological consideration of a process in 

the organism, it does not matter whether it can be sub- 

ordinated to a purpose, but rather whether it contributes 

to preservation of the wholeness of this organism (or of 

a higher wholeness, in case one exists).” I agree with 
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Ungerer so far as to reduce the term “teleological” tothis 

mere descriptive use, use, and furthermore, with his demand 

that the e term “purposive” would be best avoided alto- 
gether. Accordingly, we have not used it in our presenta- 

tion. Following the example of C. E. von Baer, one could 

rather speak of an “end.” According to him “purpose”’ is 

an intended task, whereas “end” is a given direction of 

activity, an intrinsically predetermined effect(SThe idea 

of an intended task is superfluous for an understanding of 

the organism, but that of a definite end (the actualization 

of its essence) may be very fruitful for our understanding _ 

of the organism) Yet the idea of “end” must also be taken 

only aS a guiding notion for the procedure of knowledge, 
rather than in a metaphysical sense, as it appears in von 

Baer. In this sense, one can describe the concept of whole- ) 

ness, as a category, as the category which substantiates | 

and encompasses the subject matter of biology. 
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On Norm, HEALTH, AND DISEASE. ON ANOMALY, 

HEREDITY, AND BREEDING 

An organism which actualizes its essential peculiarities 

or, what really means the same thing, meets its adequate 

‘milieu and the tasks arising from it, is “normal.” Since 

this realization occurs in a specific milieu in an ordered 

behavioral way, one may denote ordered behavior under 

this condition as normal behavior. 

ON THE DETERMINATION OF NORMALITY 

HEALTH AND DISEASE. A great many different attempts 

have been made to determine normality. According to an 

idealistic view, one regards a person as normal, or more 

or less abnormal, in the degree to which he corresponds to 

a certain philosophically founded ideal. Thus Hildebrand 

would want the concept of the norm to be formed accord- 

ing to such an ideal type, as that of a hero. Any such 

idealistic norm concept is but of little use, because it will 

always differ according to the respective philosophy of 

life. Furthermore, it always carries an extrinsic character, 

because its frame of reference is not oriented on any re- 

ality but, rather, would have to justify itself in reality. 

Even if the idealistic norm concept would do justice to 

the “constants” of the species, by forming the ideal ac- 

cording to these constants, it may nevertheless fail with 

respect to the individual. 

What we need is not only a generally valid concept of 

the norm, which should avoid the “‘subjective,” but a con- 

cept on the basis of which the concrete facts can really be 

427 
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comprehended. On the basis of such views, a statistical 

concept of the norm seems almost more useful. The latter 

certainly may be very valuable for specific practical pur- 

poses which require statements regarding the average. But 

it cannot be used to determine whether a given individual 

is to be regarded as normal or abnormal. The statistical 

norm concept cannot do justice to the individual. Yet, 

according to our previous discussion, we can only be sat- 

isfied with a concept of norm which is suited for this pur- 

pose. 
Before we can elaborate upon this in detail, we first 

want to discuss more closely another concept, to which it 

is in many respects related—the concept of health, and 

that of its opposite, disease. In that way, we hope to ob- 

tain material which will enable us to make a decision 

regarding the norm concept. Furthermore, such a discus- 

sion seems expedient for our principal problem, because 

the concepts of health and disease by no means concern 

only the physician, but the entire field of biology. 

It may be stated as certain that any disease is an ab- 

normality, but not that every abnormality is a disease. 

No matter how we may define normality there are cer- 

tainly many digressions from the norm which do not mean 

being sick. 

But what is being sick? Many will agree with Al- 

brecht* that a general definition of such concepts as 

normal, healthy, and sick is not possible, and that these 

concepts are determined by traditional convention, thus 

naturally being afflicted with the problems of these con- 

ventions. According to Jaspers,’ disease is a concept of 

value which depends more on the prevailing conception 

of the respective cultural sphere than on the judgment 

of the physician. The decision whether a phenomenon is 

pathological has, according to him, really no factual sig- 
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nificance. The thoughtful psychopathologist, for example, 

would really place no emphasis upon such a general judg- 

ment as “disease.” I should not like to take issue with this 

argument as long as it remains purely academic. How- 

ever, it seems questionable to me whether fact-minded 

science could get along without the concept of disease, 

which after all expresses a fact, although it may be dif- 

ficult to formulate the fact precisely. Others, as for exam- 

ple Mainzer, say that disease is “not at all a category of 

the science of life, but only a medical or pre-medical 

concept.” 

In our discussion, we shall disregard those who seek 

to determine disease extraneously—as something which, 

so to speak, befalls the patient. We shall deal only with 

those who regard disease as a change of the organism. 

Thus we really are more concerned with the problem of | 

being sick than with that of disease.* ) 

DISEASE NOT DETERMINABLE AS TO CONTENTS, NOR AS 

DEVIATION FROM A SUPERINDIVIDUAL NORM. Various stud- 

ies usually seek to determine disease as a deviation, as to 

contents, from the condition of the organism during the 

state of health, or as a deviation from a norm which is to 

be determined as to contents. The ambiguity of the con- 

cept of disease shows itself then, as the consequence of 

the ambiguity of the concept of norm. From an “average 

norm” or an “idealistic norm” (cf. page 427), it is cer- 

tainly, in general, impossible to derive a definition of 

disease as to contents. Strictly as to contents, there is, on 

this basis, no far-reaching fundamental difference between 

the healthy and the diseased organism. But it is question- 

able whether one is justified in saying, as Mainzer does, 

that there is “‘no difference regarding healthy and diseased 

* Still, for the sake of simplicity, we shall in general use the term 

disease for the phenomenon which we mean. 
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life.’ In our opinion, normal life has something to do 

with ordered behavior. In this event, it would be possible 

that although there might be no difference between healthy 

and diseased life, with regard to contents, there still could 

be a difference with regard to form. Possibly all attempts 

to determine disease up to now were doomed to failure, 

because one was looking for determinations as to contents. 

These cannot be found on the basis of a super-individual 

“norm.” The possible failure in determining disease by 

this procedure, leads then to the assumption that dis- 

ease is no category of the science of life. Such a result 

should have made one suspicious of the original premise. 

How is it thinkable that disease and health should not be 

biological concepts! If we disregard, for a moment, the 

complicated conditions in man, this statement is certainly 

not valid for animals, where disease so frequently decides 

whether the individual organism is ‘“‘to be or not to be.” 

Just think what detrimental part disease plays in the life 

of the undomesticated animal, i.e. the animal which does 

not benefit by the protection through man! If the science 

of life is supposed to be incapable of comprehending the 

phenomena of disease, one must doubt seriously the ap- 

propriateness of, and the truth in, the intrinsic categories 

of a science so construed. 

But let us put aside, for the time being, this problem of 

definition and see how the patients themselves and the 

physician go about distinguishing health and disease. I 

believe they proceed at first by not focusing upon the con- 

tents. True, the physician as well as the patient can be- 

come suspicious as to health, when recognizing deviations 

from the usual behavior with regard to content, as for ex- 

ample, abnormal fatigue, palpitation of the heart, nausea, 

headache, swollen feet, etc. But neither for the physician 

nor for the patient are these manifestations diseases in 
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themselves, but at best, signs that a disease may exist. 

The experience of being sick does not necessarily contain 

any definite kind of change as to contents. And the physi- 

cian, when he decides whether he is dealing with a case of 

disease, is, for the most part, guided by criteria entirely 

different from the proof of a change as to contents. At 

least, the good physician will proceed in this way as long 

as his ingenuous apprehension of health and disease is 

not biased by the knowledge of innumerable scientific de- 

tails. 

DEFINITION OF DISEASE PRESUPPOSES A CONCEPTION OF 

THE INDIVIDUAL NATURE. Now what is the basis for pass- 

ing the judgment: “He is sick’’? It is the observation of a’ 

peculiarly changed, of a “disordered” behavior, the obser- 

vation of that type of reaction which belongs to the catas- 

trophic. The objectively verifiable changes of particulars, 

in pulse, temperature, etc., are to the physician practically 

only a confirmation of the correctness of his assumption. 

And likewise the patient himself experiences disease pri- 

marily as a basic change of his attitude toward the en- 

vironment, as uncertainty and anxiety—the subjective 

manifestations of catastrophic condition. 

This characterization shows that being sick is experi- 

enced, neither by the physician nor by the patient, as a 

change regarding contents, but rather as a disturbance in 

the course of the life processes. Therefore not every devi- 

ation from the norm, as to contents, appears as disease. 

It actually becomes a disease only when, as L. Friedmann 

states correctly, it carries with it impairment of and dan- 

ger for the whole organism. Using a provisional and more 

general description, which may later require a more spe- 

cific determination, we may say: A condition can be desig- 

nated as a disease when it endangers “existence.”’ Thus, 

being sick appears as a disturbance of function, whereby 

C29 



432 NORM, HEALTH, AND DISEASE 

the changes as to contents may merely occasion the feel- 

ing of illness. Regarded in themselves, the changes do not 

need to be disease. Pathological phenomena are the ex- 

pression of the fact that the normal relationships between 

organism and environment have been changed through a 

change of the organism, and that thereby many things 

which had been adequate for the normal organism are no 

longer adequate for the modified organism. 

Disease is shock and danger for existence. Thus a defi- 

nition of disease requires a conception of the individual 

nature as a starting point. Disease appears when an organ- 

ism is changed in such a way that, though in its proper, 

“normal” milieu, it suffers catastrophic reaction. This 

manifests itself not only in specific disturbances of per- 

formance, corresponding to the locus of the defect, but 

in quite general disturbances because, as we have seen, 

disordered behavior in any field coincides always with 

more or less disordered behavior of the whole organism. 

With this definition of disease as a disturbance of the course 

of the processes, we are, in general, in agreement with a num- 

ber of authors. Thus, for example, we can agree with Lu- 

barsch * who characterizes disease as the disturbance of the 

vital equilibrium, or with Ribbert * who calls it the result of 
insufficient or completely lacking adaptation to harmful influ- 

ences, or with Schilling,” to whom disease is a disturbance of 

the ordered biological course in the organism, which disturb- 

ance can no longer be removed through the usual degree of 

regulation. Our view is particularly close to that of Aschoff °® 

and that of Grothe.’ Aschoff defines disease as any disturb- 

ance in the course of biological processes ‘“‘by which the organ- 

ism is endangered in its biological existence.” Regarding this 

definition, it would seem to us that the characterization of 

existence as biological, in the usual sense of the word, is too 

narrow. However, I cannot agree with the objection of Fried- 
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mann, that this definition is too narrow because the clinician 

unquestionably knows pathological conditions which do not en- 

danger existence. This objection would be valid only if one 

were always to think of death when thinking of danger for 

existence. But the objection does not hold if one considers that 

danger means always endangering the actualization of the 

“performance potentialities” essential to the individual organ- 

ism. This danger can manifest itself in objective disturbances 

as well as in subjective experiences. But it can also exist ob- 

jectively without the person becoming subjectively conscious 

of it. 

DISEASE AS “DEFECTIVE RESPONSIVENESS.” Our view 

probably comes nearest to Grothe’s. We agree completely 

with him that disease can be determined only by means 

of a norm which permits taking the entire concrete indi- 

viduality into consideration, a norm which takes the in- 

dividual himself as the measure; in other words, as an 

individual, personal norm. According to Grothe, the indi- 

vidual is the measure of his own normality. Health is 

defined by the fact “that the manifestation of life of 

an individual fits completely his biological requirements 

which emerge from the encounter of his physiological 

‘performance potentiality’ with his external life situa- 

tion.” This “fitting” is described as responsiveness. Dis- 

ease is “defective responsiveness resulting objectively in 

impairment of the capacity and duration of performance, 

and subjectively, in suffering.” Any attempt to determine 

health and disease on this basis makes prerequisite, of 

course, the determination of the “nature” of the individual 

person in question. On the basis of our previous presenta- 

tions, we see in this point no difficulty for Grothe’s view. 

But another difficulty arises. 

If regaining health consisted of bringing about a sufficient 

removal of the deviations from the individual’s norm which 
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had been caused by the disease, then health could be regained 

only by a complete restitution of the former normal state 

(restitutio ad integrum). This, however, would limit incisively 

the concept of health, as compared to the customary usage of 

the term. After all, there are undoubtedly people who do not 

consider themselves sick, although a defect may remain. 

Grothe escapes this difficulty, but only apparently, by assum- 

ing that the patient is capable of compensating, through 

morphological and functional adaptation, for the deviation 

from his individual norm with respect to performance capacity 

and duration. The patient becomes well in spite of residual 

defect, because he replaces the lost performances by others. 

This idea is based on the presupposition that deficiency in 

function of one part, can be compensated by increased func- 

tion of other parts. Thus the total performance may remain 

essentially unchanged. But this presupposition is very dubious. 

It was possible to conceive it only as long as one considered 

the performances of an organism as composed of partitive per- 

formances, and as long as one assumed, so to speak, a special 

agent for the regulation of the whole by the aid of which a lost 

performance could be replaced by another. But if one regards 

every single performance as depending on the whole, as a spe- 

cial expression of the whole, then it is really no longer possible 

to assume a substitution per se. Indeed, substitution seems to 

take place only under a superficial examination. We gain this 

impression when, in spite of a defect, the organism continues 

to perform somewhat adequately, so that the individual no 

longer appears as being essentially disturbed. 

~ THE RESTORATION OF HEALTH. Careful analysis shows 

that the former way of performing and the former way 

of coming to terms with the former milieu is never reached 

by the patient. We consider it very important to make 

this point completely clear. The reader may be surprised 

that we reject the assumption of any compensation for 

lost performances (in spite of the fact that we have de- 
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fended such a far-reaching relative independence of per- 

formances from their normal substratum, and in spite of 

the fact that we regard any performance as one of the 

whole organism). 

First of all, observation itself makes this conclusion com- 

pelling. But to object to the idea of compensation does not 

contradict our view of the relationship of performance to the 

substratum. As much as we are convinced of the relative inde- 

pendence of the individual performance from a definite local- 

ized substratum, we are equally certain that normal perform- 

ances are limited to the strict integrity of the organism 

throughout, in terms of its normal structural organization. In 

a formation which is qualitatively and structurally as highly 

differentiated as the organism, there is no such thing as com- 

pensation. If lost performances return, this is either possible 

through restitution of the damage, or through the execution of 

performances which are similar only in their effect. But then 

we will always find a simultaneous loss of other performances, 

or a shrinkage of milieu. To regain health, while the defect 

remains, is possible only under certain limitations. Since the 

main criterion for regaining health is the restitution of order, 

any other remaining change may at first be left unnoticed, as 

long as it does not impair at all, or impairs to only a slight 

degree, ordered behavior. We shall see later, that this order 

depends, however, on a minimum of essential performances. 

Health is not restored, as Grothe assumes, through com- 

pensation or substitution for disturbances as to contents. 

Rather it is restored if such a relationship between pre- 

served and disturbed performances is reached, which 

makes (in spite of residual defects) ‘‘responsiveness”’ pos- 

sible anew. This relationship is independent of an injury 

of a definite substratum. If certain changes do not indi- 

cate danger, then they do not make for disease, but are 

only deviations which remain irrelevant as long as the 
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individual is able to meet the psychological and physical 

demands of his personal milieu in spite of these changes— 

in other words, is not menaced in his “existence.” 

This may be the case, to mention a few examples of 

Grothe, when the heart is too small, or in physiological 

albuminuria, abnormal vaso-motility, etc. Individuals 

with such changes appear healthy because they are 

adapted to a very specific personal milieu. That the adap- 

tation to a personal milieu is a basic requirement for 

their health, shows itself in the fact that they take sick 

as soon as this adaptation is not present, for example, as 

soon as “normal,” average demands are made on them. 

In a similar manner, even a normal individual may take 

sick when demands far beyond his average potentialities 

are made upon him. 

It is not a valid objection against such a definition of 

disease that, on its basis, for example, a patient with an 

ulcer of the stomach or a malignant tumor may be desig- 

nated as healthy, namely, as long as no disturbances of 

his responsiveness have become obvious. Firstly, the as- 

sumption that there are no disturbances, can be traced, 

to a certain extent, to an insufficiency of observation on 

the part of the patient as well as of the physician. Second, 

such an objection is unjustified from our point of view 

because it is altogether too short-sighted in considering, 

as it does, the organism only in its present situation, and 

in not considering that single phenomena can be evalu- 

ated properly, only if one regards them as a part of the 

total life of the individual, particularly also with regard 

to his future. We may designate a person with such stig- 

mata as being healthy only if we do not expect any dis- 

turbance of responsiveness in the future. If that is the 

case—and to decide this is really the basic requirement 
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of a medical diagnosis—we should certainly designate the 

patient under consideration as being sick. 

Thus, being well means to be capable of ordered be- 

havior which may prevail in spite of the impossibility of 

certain performances which were formerly possible. But 

the new state of health is not the same as the old one. 

This observation marks the main difference between our 

view and that of Grothe. Just as a definite condition as to 

contents belongs to the former state of normality, so also 

a definite condition as to contents belongs to the new 

normality; but of course the contents of both conditions 

differ. This conclusion, which follows as a matter of 

course from our concept of the organism which is also 

determined as to contents, becomes of the greatest impor- 

tance for the physician’s attitude towards those who have 

regained their health. From any super-individual norm, 

disease cannot be determined as to contents, while from 

the individual norm this can be done very well. If the 

individual has lost essential contents, he becomes sick. 

To become well again, in spite of defects, always involves 

a certain loss in the essential nature of the organism. This 

coincides with the reappearance of order. A new indi- 

vidual norm corresponds to this rehabilitation. 

How very important the regaining of order is for re- 

cuperation can be seen from the fact that the organism 

seems primarily to have the tendency to preserve, or gain, 

such capacities which make this possible. The organism 

first of all appears set on gaining constants anew. We may 

find in recovery (with residual defect) changes in various 

fields as compared to the former nature of the organism; 

but the behavior shows that the character of the per- 

formances is again ‘“‘constant.” We find constants in the 

bodily as well as in the mental field. For instance, as com- 

pared to the former behavior, we find a change in a 
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pulse rate, blood pressure, sugar content of the blood, in 

thresholds, mental performances, etc., but this modifica- 

tion is one of newly formed constants in the respective 

fields. These new constants guarantee the new order. We 

can understand the behavior of the recuperated organism 

only if we consider this fact. We must not attempt to 

interfere with these new constants, because we would 

thus create new disorders. We have learned that fever is 

not always to be combated, but that an increase in tem- 

perature may be understood as one of those constants 

which are necessary to bring about the recovery. We have 

learned to treat quite similarly certain forms of increased 

blood pressure or certain psychological changes. There 

are many such alterations of constants which today we 

still attempt to remove for their alleged harmfulness, 

whereas it would be better not to interfere with them. 

Deeper insight into the nature of neuroses, as well as 

brain lesions, has shown us that deviations from the norm 

are not always signs of disease. On the contrary some of 

them belong to the processes in the patient which protect 

him from certain dangers naturally involved in the change 

to new normality. We have learned to regard certain de- 

viations as a necessity for well-being. They belong to the 

type of milieu change (cf. page 46) that permits a rela- 

tively ordered behavior, and thus protects the organism 

_ from demands with which it cannot cope. 

\\ SUMMARY OF OUR CONCEPT OF DISEASE AND HEALTH. 

< Well-being consists of an individual norm of ordered 

functioning, expressed in definite constants, responsive- 

ness, and in decidedly preferred ways of behavior (essen- 

tial nature, individual adequacy, individual average mean 

of equalization processes, etc.). 

(2. Disease is a disordered functioning, i.e. defective 
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responsiveness, of the individual organism as compared to 

the norm of this individual as a whole. This disorder is 

disease insofar as it endangers self-actualization. 

3. The change in content does not constitute the disease 

but is an indicator of the existing functional derangement 

of the whole. J 

4. Recovery is a newly achieved state of ordered func- 

tioning, i.e. responsiveness, hinging upon a specifically, . 

formed relation between preserved and impaired perform- | | 

ances. This new relation operates in the direction of a \ 

new individual norm, of new constancy and adequacy 

(contents ). 

5. Every recovery with residual defect entails some 

loss in ‘essential nature.” There is no real substitution. 

In its tendency to maintain optimal performance and 

to attain new ordered functioning, the diseased organism 

either adapts itself to a less relevant defect by yielding 

to it, or adjusts itself to a stronger defect by reorganiz- 

ing the impaired performance at the expense of others 

(shift). In either case, the new order necessitates a 

shrinkage or diminution of performance potentialities 

(essential nature) and of milieu. 

THE TWO TYPES OF ADAPTATION TO A DEFECT. It seems 

that the adaptation to an irreparable defect takes essen- 

tially opposite directions. Hither the organism adapts 

itself to the defect, or, so to speak, yields to it, or resigns 

itself to that somewhat defective but still passable per- | 

formance which can still be realized, and resigns itself to 

certain changes of the milieu which correspond to the de- 

fective performances; or the organism faces the defect, \ 

readjusts itself in such a way that the defect, in its conse- | 

quences, is kept in check. We have already mentioned 

these two kinds of behavior in our discussion of the se- 
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quelae of calcarine lesion. There we saw that the onset 

of each of these two types of behavior is related to the 

degree of the disturbance. The same can be verified in 

many different fields. 

We want to demonstrate this, here, with a particularly 

instructive example. In patients with one-sided cerebellar 

lesion, we often find a “tonus pull” towards the diseased 

side. All stimuli which are applied to this side are met 

with abnormal intensity, with abnormal “turning to the 

stimulus.” This leads to deviation in walking, to a pre- 

disposition to falling, to pastpointing, etc., all towards the 

diseased side. Usually the patients display simultaneously 

an abnormality of posture in the form of a tilting of the 

body, especially of the head. As long as the patient re- 

mains in this abnormal posture he feels relatively at ease, 

has less subjective disturbances of equilibrium, less ver- 

tigo, etc. His objective performances, such as walking, 

pointing, etc., are better. Deviations may disappear com- 

pletely. However, the subjective, as well as the objective, 

disturbances immediately reappear as soon as the patient 

reassumes the old, normal position of the body. Appar- 

ently the abnormality of posture has become the prerequi- 

site for better performances, has become the new pre- 

ferred situation. Thus, we consider the abnormalities of 

posture as compensation processes, similarly as Poetzl 

considered them. Apparently, compensation is brought 

about in some cases by ftélting towards the diseased side, 

in others towards the healthy side. 

How can this behavior be explained? Like any other 

kind of defect, a cerebellar defect results in two kinds of 

symptoms. First, symptoms which consist of disturbances 

of certain performances; secondly, those which consist of 

a general disorder of total behavior which is determined 

by catastrophic phenomena, corresponding to the inade- 
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quacy of reactions. Through the posture anomaly, not 

only are the specific performances improved, but also the 

catastrophic reactions are diminished. A new order exists 

which can be reached in two ways. One way is for the 

organism to yield to the tonus-pull. Through tilting of 

the body towards the side of the pull, a position is reached 

where equal stimuli produce an equal effect on both sides.* 

But this change is of value to the organism only if this 

oblique position does not in itself become a disturbance, 

for instance, if it becomes impossible in this position, to 

maintain the whole body in balance. Therefore the tilting 

towards the diseased side appears only in patients with a 

relatively minor impairment. Only in such cases is the 

old way of procedure preserved. We have here the same 

conditions as in hemiamblyopia. The other way is to be 

observed if the impairment is so strong that the patient 

would immediately fall over if he were to tilt towards 

the side of the disturbance. Then we find a posture- 

anomaly towards the opposite side, i.e. healthy side. The 

abnormal, strong tonus pull in stimulation of the diseased 

side is balanced in such a way that, due to the posture 

anomaly—meaning, in this case, abnormal effort—the 

common environmental stimulation of the healthy side 

now also becomes effective with abnormal strength. In 

this way a state of equilibrium is again obtained, in this 

case through a change of the type of behavior, through 

new adjustment, as in complete destruction of the cal- 

carine in hemianopsia. This kind of adaptation is more 

active, more voluntary. Gradually, however, it becomes so 

much a matter of course, that the patient is then hardly 

conscious of the abnormal posture. He only knows that 

thereby he feels better, etc. 

*It would take us too far afield to explain the reasons in greater 

detail (cf. Goldstein, “Das Kleinhirn” ®). 
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The two kinds of adaptation are not equally relevant 

for the organism as a whole. The first involves more se- 

curity, is more automatic, and is usually accompanied by 

an improvement not as great as the other. The second 

involves less security, requires more volitional behavior, 

and therefore leads more readily to fluctuations; yet the 

performance in the special field may be more improved. 

Since, as we have seen, the main point is to achieve or- 

dered behavior, we find, as long as the performance in the 

special field is at all sufficient, that the first, more secure 

kind of adaptation, sets in. The second type appears only 

when the first no longer serves the purpose, that is, if it 

cannot attain a sufficiently fair performance in the special 

field, or as we have already said, if an unbearable impair- 

ment of the whole organism should occur. 

In these two different kinds of adaptation, we are deal- 

ing with general rules of which one must be mindful. Only 

then do apparently contradictory symptoms in an injury 

of the same character become intelligible. This holds 

equally for phenomena in diseased human beings as for 

those in experiments with animals. 

If we analyze the various kinds of adjustment and par- 
ticularly the significance of the milieu-demand for the 

development of adaptation, the basic law which dominates 

the life of the organism becomes especially clear. It is of 

paramount importance for the organism to attain a con- 

dition which is adequate to its “nature,” in this case to its 

modified nature. On the basis of our view, this can be 

well understood, because only then are performances pos- 

( sibleXThus, it can happen that adaptation to a defect does 

not operate so much in the direction of regaining former 

\ performances, but rather in the direction of achieving 

| | ordered behavior) Of the performances which in them- 
L ‘selves are still possible, those are actualized which can 
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be utilized within the framework of the new ordered be- 

havior, or at least do not disturb it. Ordered behavior is 

aimed at, even at the expense of certain performances 

which in themselves would still be possible if the milieu 

were a different one. 

THE TENDENCY TOWARDS PRESERVATION AS EXPRESSION 
OF DECADENCE OF LIFE. In this pathological condition, the 

tendency to preserve the present state may become the 

means of survival. If the biologist rests his theory on 

observations of such conditions, then a drive towards 

self-preservation may appear as an essential trait of the 

organism, whereas, actually, the tendency towards self- 

preservation is a phenomenon of disease, of “decadence 

of life.” 
The necessity of obtaining a new, suitable milieu de- 

pends on two factors, as does life in general. It depends, 

first of all, on the “nature of the organism” itself, as much 

as on the world. Here, however, we are particularly in- 

terested in the second factor, the significance of the 

“world.” The changed organism must find, in the ‘“‘world,” 

a new “milieu.” 

In our discussion of the processes in calcarine lesion we 

have pointed out that the readjustment occasioned by a 

defect is always accompanied by a limitation of the per- 

formances, or a shrinkage of the milieu. We find the same 

phenomenon in all recoveries with a remaining defect. It 

is self-understood that animals, after amputation of limbs 

(cf. page 233), cannot cope with all the demands which 

they “normally” could meet. One easily overlooks these 

limitations, because one pays attention, first of all, to 

the restoration of particularly important performances. 

For example, one pays attention to the restoration of loco- 

motion in animals after amputation of the leg, or of the 

function in a certain muscle after transplantation in man, 
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etc. We know that, after transplantation, the restored 

energy is seldom greater than one third of the energy of 

the control muscle, and that the transplanted muscles 

suffer abnormal fatigue in the originally “normal” per- 

formances. One is easily deceived in experiments with 

animals, and assumes a far-reaching adaptability because 

one overlooks that the animals do not live in their natural 

situation. It is human eare which saves them from certain 

tasks so that the resulting limitation does not become ap- 

parent. So, for example, in the experiments of Cannon, 

the animals were not exposed to the “normal” fluctuations 

in temperature, the normal struggle for food, the normal 

necessity to escape from enemies, the normal danger of 

bleeding to death,® because laboratory conditions were 

favorable in these respects. Yet these animals were un- 

questionably defective in many respects. They were 

actually much less protected against the influence of cold 

and warmth, they could not maintain a constant body 

temperature independent of the outer-world temperature, 

and similar phenomena. 

Readjustment is only possible if, simultaneously, pro- 

vision is made for the required restriction of milieu, in 

such a way that no stimuli, which might occasion cata- 

strophic reactions, can affect the organism. We have seen 

earlier how patients with brain injury gradually gain this 

new milieu, and what form it takes. But they can obtain 

the new milieu only if fellow men make it possible by 

providing an environment adequate to the new condition. 

To produce such a state is the goal of medical practice 

in general. Insofar as medical therapy does not eradicate 

the damage, it consists only in rearranging the milieu. To 

avoid misunderstandings, I should like to point out that 

the term “rearranging the milieu” is to be understood in 

the broadest sense. Thus, it includes the necessity of tak- 
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ing certain drugs continually, to keep within a certain 

mode of living, of avoiding situations or indulgences in 

the somatic or psychological realm, of renouncing or of 

entering certain human relationships, etc. We shall see, in 

the discussion of acting in the biological sphere, what ex- 

traordinary difficulties are encountered. 

Before dwelling on further consequences of our view, 

we have to comment on the individualistic character which 

our description of health seems to bear. Adequacy, in the 

sense of “responsiveness,” manifests itself in the greatest 

performance capacity of the respective individual. While 

our description completely abstains from stating the con- 

tents of the performances, it is, on the other hand, inde- 

pendent of any a priori conception of man, permitting a 

stress on either the individualistic or collectivistic aspect 

of his nature. Our determination makes no decision, in 

this respect, and is of course not “individualistic” in the 

sense of being egocentric. Our problem is not the person 

as an individual, but individuality. It is quite possible that 

the social attitude, the character of concrete group mem- 

bership, belongs essentially to man. If this is true, then 

that attitude belongs to the individual norm of humans, 

and health will be maintained only when this essential 

trait, among the others, finds realization. I personally 

adopt this point. If, however, such an attitude did not 

belong to the norm, then the claim for social behavior 

would be totally inadequate, and would, therefore, be in- 

compatible with ordered behavior, and so also with health. 

No matter what the decision upon this question may be, 

the concept of norm, which we have advanced here, can 

be employed. 

Since ordered behavior has such an extraordinary sig- 

nificance for the injured organism, the restriction of the 

milieu under certain conditions might become so great 



446 NORM, HEALTH, AND DISEASE 

that the restriction itself may in turn become a cause of 

catastrophic reactions. This may be the case if the limi- 

tation incapacitates the organism for executing other “es- 

sential” performances. For example, when certain mental 

activities which seem indispensable to the patient have 

been made impossible through some bodily incapacitation, 

then life, in such limited form, becomes inadequate to 

him. Then, not infrequently, by what might be termed a 

protective measure of nature, the patient is spared a 

catastrophe by losing the awareness of his change (cf. 

pp. 37 ff.). For instance, this loss of awareness of change 

appears in cortical injury, or in very serious bodily dis- 

eases like tuberculosis, carcinoma of the uterus, etc. In 

the most serious cases, the patient loses consciousness al- 

together. 

But there are border situations in which a severe bodily 

impairment already exists, but consciousness of the condi- 

tion has not yet disappeared. In such situations, intense 

psychological conflict may arise. Then we find the tend- 

ency towards self-destruction as the ultimate possibility 

of adaptation, although fatal for the individual. And 

therewith, suicide occurs as an expression of the most 

serious catastrophic shock, caused by the realization of 

the impossibility of existence. This conflict situation be- 

comes very important for the deliberations of any medical 

treatment. Such treatment will always have to be guided 

by the consideration as to whether the shrinkage of the 

milieu, which every treatment entails, does not limit, for 

the individual, the possibilities of self-actualization be- 

yond the point of what is bearable. Thus it will some- 

times be necessary to tolerate a certain disturbance, a 

“symptom,” as more bearable than the curtailment of 

more essential performances resulting from greater limi- 

tation of the milieu. On the other hand, one will have to 
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make the demands as high as possible, because only then 

does real responsiveness occur. Demands which are too 

low can also prove to be an obstacle for bringing about 

the optimal order of performances.”° 

BIOLOGICAL KNOWLEDGE AND ACTION 

Here we are facing one of the most difficult tasks. We 

have to decide which course should be taken. Obviously, 

it is not sufficient to base this decision on the changes as 

such, which the patient manifests. Rather it is imperative 

to consider the entire premorbid personality of the patient 

and his transformation by irreparable changes. 

The imperfection of all biological knowledge, its incom-" — 

pleteness in principle, appears in all its severity, when it 

becomes the basis of our actions. We cannot avoid this 

difficulty by saying that the conception which we gain of 

the organism is no more than a symbol, and that it be- 

comes the foundation for our actions as a fiction, in the 

sense of an “as if” philosophy (Vaihinger). 

Some physicians have conceived medical practice as 

being determined by such fictions. But that cannot be so. 

Oriented by fictions, one can never arrive at definite 

action. Our cognition is truly no fiction. Though cognition 

is, of course, limited by the extant state of knowledge and 

therefore subject to change, it is still real. There is no 

other reality for the person in action. For medical prac- 

tice, the body of knowledge, at a given time, is actually 

the reality. 

While, on the one hand, the situation impels us to act, 

on the other hand, action itself becomes a source of knowl- 

edge for us. After all, all certainty arises from verifica- 

tion which knowledge finds in action, or from its correc- 

tion through action. Thus medical, and probably all bio- 

logical, cognition is very closely tied up with actions; yet _/ 

0-30 
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not in the sense of a pragmatism determined by extrane- 

ous norms, but as action dictated by reality, which in 

turn can be grasped only through knowledge. The relation 

between this type of action and knowledge is not meant 

to be an extraneous one between two independent factors, 

like the usual connection between theory and practical 

_application in medical science. Rather,. knowledge and 

/ action are interrelated in a dialectically determined man- 

7, ner. (Knowledge without action is no_knowledge, and 

action without knowledge is no action. )Both mutually 

originate in each other, in the test of their fruitfulness, as 

well as in their adequacy to reality, and their aptitude to 

maintain nature, rather than to disturb or to distort it. 

In the physician, to speak concretely, knowledge and 

action arise together in their suitability to help preserve, 

as far as possible, the living human being in its specific 

nature. 

This “cognition action” demands free decision because 

of the ever existing incompleteness of biological knowl- 

edge. Here, the holistic conception manifests its quite 

unique significance for medicine, in the relationship be- 

(“tween physician and patient.Qf regaining health means 
loss of essence, this implies greater dependence on the en- 

vironment, stronger bonds to environmental events; a 

decline from multiform, living behavior to a more lim- 

ited, compulsive, mechanical behavior; a disintegration 

from a personally patterned, uniquely directed, behavioral 

organization to reactions governed more by the law of 

causality,)In short, it means limitation of freedom. This, 

~ however, implies that medical decision always requires an 

encroachment upon the freedom of the other person. 

| Thus the whole problem-complex of the concept of 

freedom enters into medical practice. The difficulties are 

aggravated, since in any treatment the free decision of the 
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patient himself must not be disregarded. Thus, the patient 

frequently has the choice whether he wants to accept— 

corresponding to the change caused by the disease—a 

limitation of the milieu and the resulting limitation of 

freedom, or less limitation and more suffering instead. If 

the patient bears more suffering, he will gain in possibili- 

ties of performing since therapeutic measures may be apt 

to reduce suffering, but at the same time diminish the per- 

formances. He must choose between a greater lack of 

freedom and greater suffering. It is quite obvious that this 

is not a superficial alternative, but that this decision 

touches metaphysical depths. Thus, quite often, it is in 

disease that an individual reveals his true nature. 

Does it not surpass the competence of the physician, in 

such a situation, to give counsel or, what is more, guid- 

ance? At any event, he will be able to do so, only if he is 

completely under the conviction that the physician-patient 

relationship is not a situation depending alone on the 

knowledge of the law of causality, but that it is a coming 

to terms of two persons, in which the one wants to help 

the other to gain a pattern which corresponds, as much 

as possible, to his nature. This emphasis on the personal 

relationship between physician and patient marks off, im- 

pressively, the contrast between the modern medical point 

of view and the mere natural-science mentality of the 

physicians at the turn of the century. Although it may 

often seem as if the physician were interfering only with 

the bodily or mental event, he must always keep in mind 

that any effective interference, no matter how apparently 

superficial, must affect the patient’s essential nature. He 

must remember that any interference, since it springs 

from freedom, affects the freedom of another person. 

From the holistic approach, this statement is self-evident. 

Thus action leads us not only to deeper understanding 
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in general, insofar as we check upon our ideas regarding 

part processes by the effects which our actions have, but 

also to a deeper understanding of the nature of the specific 

organism in question. The impossibility of grasping the 

phenomenon of disease in a way other than by introduc- 

ing the factor of freedom leads us to the recognition of an 

important attribute of man, namely, recognition of his 

potentiality for freedom, his necessity to realize his nature 

by free decision. 

However, this difficulty in action, due to the responsi- 

bility for the specific nature of a patient, exists in a simi- 

lar manner in dealings with any living being whatsoever. 

And since we are so far from a real knowledge of the 

essential nature of animals, we should not interfere with 

their mode of living without remaining conscious of this 

problem. 

Our discussion has led us to a subject which seems far 

removed from the usual biological topics. With the con- 

cepts. of freedom and responsibility we enter into the 

spiritual sphere, and seem to remove ourselves from 

natural science. To be sure, this is not the first reference 

of this kind which we have made during our attempt to 

understand human behavior. After all, freedom is merely 

the expression of that kind of behavior which the analy- 
sis of brain-injured patients has led us to regard as an 

essential attribute of human nature. We shall encounter 

these spiritual problems in the following discussion of 

the concept of anomaly. 

ON ANOMALY AND SPECIES 

The assumption that a qualitative change as to content 

is part of recuperation with residual defect, opens the way 

for a discussion of the relationship between disease and 
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anomaly. Anomaly always represents a deviation as to 

content from a norm in some way defined. Also, in dealing 

with the problem of anomaly, we want to discuss prima- 

rily the conditions in man. Of course, there certainly are 

anomalies in animals. But in the first place, they are 

usually much more difficult to describe because we are 

much less trained to identify them. This difficulty begins 

even when we are faced with members of “races” with 

which we are less familiar. And in the second place, it is 

almost impossible to determine, in animals, the nature of 

a species so clearly that a deviation from it could be 

characterized with any degree of certainty. This difficulty 

is due to the interference of man, as in breeding, feeding, 

etc. The so-called purity of species, which undoubtedly 

is essentially the product of human breeding, certainly 

cannot serve as a criterion. 

Anomaly differs from disease in two ways. It does not 

necessarily entail a shock to the individual’s being. It re- 

quires for its understanding, besides closer reference to 

the individual proper, reference to a larger social unit. 

Certainly, individuality in general is to be viewed only 

within the larger frame of social relations; and its “re- 

sponsiveness” is, at the same time, determined by this 

relationship. We have seen that recuperation, in spite of 

defect, requires the co-operation of fellow men or, in more 

general terms, it must be embedded in the community of 

fellow man. 

But the converse can also be true: Lack of responsive- 

ness can arise from a disturbance of the relationship to 

the wider social field. This plays an important part, for 

example, in the origin of many mental diseases. For 

anomaly, the relationship to the social field is still more 

primary. Anomaly can be understood only in reference to 



452 ANOMALY, HEREDITY, AND BREEDING 

a “super-individual” norm.* But as long as this norm is 

determined, so to speak, only negatively in comparison 

with the individual norm, and as long as this “super- 

individual” concept is filled with inherently alien contents, 

just so long will we remain in the sphere of those atomistic 

approaches which we have rejected. Furthermore, in this 

instance it is expedient to aim at the prototype of this 

more comprehensive ‘‘entity.’’ Oriented about this proto- 

type, “anomaly” can become intelligible as a phenomenon 

which appears under certain circumstances which can be 

definitely revealed. In our attempt to arrive at such a 

comprehensive prototype, we are confronted with difficul- 

ties still greater than in the determination of the indi- 

vidual whole. One may, according to Uexkuell, define the 

species as that number of different individuals which, 

when crossed, can still produce offspring, capable of liv- 

ing and propagating.*’ Here we find, as in the individual 

norm, that the potentiality “to be” is the basis for the 

determination of the prototype. It cannot be overlooked 

that the concept of potentiality—‘to be’”—is somewhat 

undefined. Particularly with reference to man, it requires 

that his entire complicated psycho-physical nature be 

taken into consideration. 

Regarding the super-ordinated whole, concepts like 

“tribe,” “family,” “species,” “race,” “nation, stare.” 

and “humanity” are yet to be defined. The problem arises 

as to whether they are genuine forms of Being which 

facilitate the understanding of the individual Being—the 

object with which we are ultimately concerned. Of course, 

we cannot take up the difficult problems which are here 

* Through incorporation of the individual’s existence into a more 

comprehensive whole, Being is never detached from individual nature, 

and, moreover, the existence of this super-ordinated whole can mani- 

fest itself nowhere but in the individual proper. We want to emphasize 

this point expressly. 
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involved. However, an understanding of anomaly, its 

effect on the individual, and its handling by society, can 

be obtained only through a clarification of these concepts. 

Anomaly has to be considered in two respects: on 

one hand, from the point of view of the wider “entity” 

to which the anomalous individual belongs by “nature’’; 

on the other hand, from the point of view of the more 

specific community in which he lives. This means, in this 

case: on the one hand, “mankind,” on the other hand, 

the specific communities, such as ‘‘nation,” “race,” etc. 

The first classification, definition of anomaly as devia- 

tion from human nature in general, will be simpler than 

the second, the character of which is very problematic. 

Certain phenomena will immediately be regarded as not 

human, as deviation from the “human.” There is hardly 

any disagreement that certain peculiarities are charac- 

teristic traits of every human being. Here a naive pre- 

scientific knowledge of human nature comes to light. It 

only seemingly conflicts with this idea when we find, in 

certain human “races,” customs and observances which 

appear “inhuman” to the civilized, and when various races 

indulge in such mutual criticisms. It is exactly by means 

of such examples that one can demonstrate that such criti- 

cism often does not correspond to the facts, e.g. that the 

experiences and motives in group behavior may be en- 

tirely different from those that were assumed; or, in gen- 

eral terms, demonstrate that these “findings” were errors 

which have sprung from an isolating approach. 

If, for example, we single out one feature from its 

natural context in the life pattern of a “‘primitive” people, 

and subject it to a measuring principle intrinsically for- 

eign to it, then we must arrive at the same false generali- 

zation as in reflex theory. In order to describe correctly 

and understand the structure of an individual phenome- 
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non, we have to refer to the total pattern to which it be- 

longs. With this frame of reference in mind, a great many 

“inhuman” phenomena have turned out to be very hu- 

man! This discovery signifies that caution is imperative. 

Here we are still in the first steps of empirical research, 

although especially the last decades of anthropological re- 

search have brought many advances. We must get over 

the habit of judging “‘other” people by our own standards, 

we should attempt to understand these phenomena more: 

from their pertinent nature; and then many peculiarities 

which at first appear as differences between ourselves and 

the “others,” will turn out to be nothing but modifications 

of essential aspects of human nature which occur under 

certain circumstances—as the expression of a special de- 

velopment of human traits.’” 

For example, it is easy to show that, in so-called primi- 

tive man, various traits have experienced a development 

different from that in so-called civilized man. But we will 

have to beware of inferring, from these differences in 

development, “lower” or “higher” organizations and races. 

We shall discuss below what meaning, if any, these words 

may have. To the extent that further experience will teach 

us that individuals of completely different extraction may 

develop almost alike, if reared in the same environment, 

the more such conclusions as to lower and higher races 

will be ruled out. Then the phenomenon of a difference 

in skin color will certainly no longer be reason for con- 

struing differences of value. 

The decision whether, and to what degree, if any, such 

differences may exist can be approached only by a true 

cognition of the essential nature of the respective groups. 

We are here not only at the very beginning of our knowl- 

edge, but are also faced with a jungle of confusion which 

is artificially preserved through all kinds of prejudices, 



ON ANOMALY AND SPECIES 455 

which in part are certainly the outgrowth of, and main- 

tained by, moral deficiencies. In part, however, they owe 

their origin to the errors of the isolating procedure. A 

proper, holistically oriented view certainly would disclose 

many an error in this field. I should not fail to emphasize 

here that many authors, in the present controversy on 

racial issues, abuse concepts such as “essential nature,” 

“holistic reference.” 

The prototype of the organism and the “essential na- 

ture” at which we are aiming in our analysis, has nothing 

to do with evaluations, indoctrinated by some ideology 

which is nothing else than the expression of a political 

creed and bias. All theorems, hitherto advanced to suggest 

inferiority or superiority, as peculiar to a particular group 

or entity, are based upon a misconception and abuse of 

what is factually holistic. Instead of carefully investigat- 

ing what really belongs to the essential nature of a group 

—apart from historico-economic pattern—they introduce 

unscientific axioms, as for instance the myth of blood, 

and others. All notions of that kind are totally unjustified 

when spuriously linked to the methodology and results 

of modern empiric research, or to posited whole-part 

relations. 

Such confusions regarding the judgment of the “nature” 

of a race, or even the decision as to whether such a thing 

as race exists at all, make a correct judgment of anomaly 

particularly difficult. This judgment would require scien- 

tific fundaments which we do not as yet possess. Usually 

it is oriented around accidental findings in the concrete 

environment. The latter are evaluated according to the 

average somatic and mental peculiarities and, in addi- 

tion, to the prevailing prejudices. Therefore, it is possible 

that the same anomalies may find quite different evalua- 

tion as times change. In the evaluation of an anomaly, 
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the question of the disturbance by it stands much in the 

foreground. On this point, our consideration coincides 

again with the procedure for deciding what disease is. In 

the latter case, the frame of reference is the “Being” of 

the individual, whereas in anomalies, it is the Being of a 

larger entity, the existence of which might be threatened 

with catastrophic shocks by disturbances through the 

anomalous individual—now, or in the future. 

If the anomaly is such that the individual in question 

continuously meets, in the milieu in which he lives, tasks 

which he cannot solve, then, in turn, anomaly becomes 

dangerous for him. He is forced to withdraw—to limit 

his milieu—or he will perish from the continual cata- 

strophic reactions to which he is exposed. At any rate, he 

will not be able to ‘“‘actualize” himself essentially. As far 

as actualization is possible he will very probably repre- 

sent a danger factor to the community, although this 

might frequently only supposedly be the case. Then the 

community will reach the conclusion that it has the right 

to rid itself of this individual. Every race theorist who, 

on the assumption of “superior” and “inferior” races, 

wants to exclude the members of the “inferior” race as 

perniciously anomalous, acts in this irresponsible way. 

Any such procedure, in order to be biologically justified, 

would have to employ methodologically the holistic ref- 

erence in two ways. First in deciding upon the possibility 

of lesser or greater value of a race, and second, in esti- 

mating the potential danger of the anomalous for the 

community: that danger may be represented more through 

his hereditary mass than through his personal existence. 

All this exemplifies the error which arises from assuming 

as absolute the phenomena obtained through isolating 

procedure, 



HEREDITY AND BREEDING A457 

HEREDITY AND BREEDING 

In the atomistic interpretation of hereditary processes, 

the attempt to explain the origin of an individual through 

the sum of separate hereditary factors, we have, in the 

usual procedure, a complete analogy with the procedure 

of reflexology. Certainly nobody will fail to admire 

Mendel’s experiments and to appreciate the knowledge 

which we have gained through them regarding heredity 

and partitive characteristics—especially if one adds the 

more recent experiments which have shown the possibility 

of singling out, in subtle ways, circumscribed features in 

experiments on heredity. 

But just as there is no way from the reflexes to an 

understanding of the organism as a whole so, also, is there 

no direct way from partitive characteristics, which ge- 

netics singles out through analysis, to an understanding 

of the genesis of an individual! If we think that there is 

such a direct connection, we make the mistake of regard- 

ing certain peculiarities as characteristic for the indi- 

vidual. On the contrary, special peculiarities gain their 

significance by their being considered within their func- 

tional “belongingness” to the whole of an individual. As 

H. F. Jordan has emphasized, it is not true that we are 

dealing with the inheritance of independent elements, but 

rather with total characteristics. According to him, the 

effect of the gene can be understood only from its rela- 

tionship to the whole. 

But even in the results of the atomistic type of genetic 

experiments, essential, total characteristics of the respec- 

tive organisms become manifest. The mere fact that 

dominant and recessive factors exist at all indicates that 

some factors are more related to the essential nature than 

are others. Recessive characteristics are probably due to 
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the fact that the crossing of a creature with another hav- 

ing other dominant traits, causes mixtures which do not 

possess the same hereditary potency. In competition with 

the dominant factors the recessive ones cannot make 

themselves effective, or only with difficulties, and there- 

fore appear only when there is a crossing with an animal 

which has an affinity for this particular trait. 

Probably the dominant hereditary factors are traits 

which are related to what we have called the “constants.” 

But these constitute the individual only in the respective 

concatenation as given through the greater or lesser effec- 

tiveness of recessive factors. The knowledge of the factors 

and their hereditary value in the experimental procedure 

offers us but very preliminary information regarding the 

genesis of the individual. One usually overlooks this fact 

because the exact genetic experiments are made on ani- 

mals, or even plants, where it is not only difficult or 

almost impossible to grasp such a thing as individuality, 

but also where our view is so biased by our interest in 

artificially selected elements that the experimenter there- 

fore sees practically only these. 

The decision as to which is a dominant and which a re- 

cessive characteristic, presupposes real knowledge of the 

nature of the individual to which they belong. Thus one 

must not be surprised that the evaluation of the actual 

phenomena becomes increasingly difficult, and that new 

super-ordinated factors have continually had to be intro- 

duced in order to be able to retain the original genetic 

atomistic concept. 

A few quotations from recent papers may show that 

our critical remarks are in accord with the more recent 

views of well-known geneticists.* “One must never forget 

* Cf. also the discussions of Uexkuell1% regarding species, race, etc., 

with which we are in far-reaching agreement. 



HEREDITY AND BREEDING 459 

that the individual gene acts only in interplay with the 

other constitutional elements of the geno-type and with 

the life-situation” (Johannsen **). “All pheno-typical de- 

tails are determined by the configurational type to which 

they belong. . . . It is probably no exaggeration to say 

that each gene, in the germ-plasm, influences several or 

possibly many parts of the body, in other words that the 

entire germ-plasm is active in the development of every 

part of the body” (Lloyd-Morgan). “In the drosophila, 

a great many factors, at least fifty, participate in the for- 

mation of an eye color. . . . Careful observation has dis- 

closed that each individual gene does not influence only 

one characteristic, but many, probably the entire body” 

(Jennings *°). Poll *® writes: ‘The atomistic character of 

the genetic conception strongly demands compensation in 

form of a holistic view such as a theory of differentiation 

or ‘Melistik.’ The ‘unio mystica’ of the units does not take 

place on the basis of a secondary union of primally pre- 

existing particles (‘Meronten’). This idea assumes a pri- 

mary disjointedness of members (‘Melonten’), the inde- 

pendence of which can be made perceptible only second- 

arily.” These words of Poll indicate the holistic tenor of 

modern genetics. Because I am lacking sufficient experi- 

ence of my own in this field, I do not dare to decide 

whether, from such a view, the gene is recognized as a 

“part” gained through a definite method, in a way similar 

to that we have shown for the reflexes. 

One of the main errors of geneticists, namely, to apply 

to human beings the laws deduced from breeding experi- 

ments in plants or lower animals, owes its origin par- 

ticularly to this failure to recognize the atomistic char- 

acter of the isolating method. Genetics has practically 

nowhere proved to be so fatal as in this simplified method 

of “transfer.” To begin with, geneticists overlooked the 
ey 
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fact that the breeding experiments took place under quite 

unnatural conditions. They were concerned with planned 

inbreeding, with the bringing about of “pure lines,” and 

with the selection of attributes which were not chosen 

with respect to whether they were relevant to the essen- 

tial nature. Thus one was able, in the last analysis, to 

breed creatures with properties arbitrarily singled out. 

The experiments which genetics really has carried out 

were not experiments in heredity, in the sense of an ex- 

perimental observation of the natural genesis, but experi- 

ments of the drill type (cf. pp. 501 ff.) with all their char- 

acteristic positive and negative aspects. As long as breed- 

ing is not concerned with the knowledge of the essential 

nature of creatures and the way of their heredity, but, 

rather, with the breeding of specific traits useful for man, 

just so long are the experiments useful—as useful as the 

overpowering of nature through technology. They have 

provided a certain insight into the essence of nature, but 

only insofar as they have disclosed how far such applica- 

tion of force to nature is bearable, which in turn reveals 

certain characteristics of creatures. Finally they have 

provided us with some information regarding the aids 

which are necessary to make existence in this “border 

state” possible. 

If it were the task of human genetics and eugenics to 

breed human beings with definite traits, irrespective of 

man’s essential nature, then one could possibly concede 

that results of plant experimentation would be applicable 

to humans. To be sure, such experiments in humans would 

hardly yield the expected success. The human could prob- 

ably not really live in the border situation in which the 

pertinent experiments have to place them. The capacity 

limits of existence might be overstepped at the same time, 

and so many catastrophic reactions result that the prop- 
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erties which the “breeding” intended could not be 

achieved. Breeding could only result if it turned upon 

and aimed at traits essential to the human. But then it 

would have to be altogether different. 

In all such experiments, one overlooks the fact that one 

of the essential traits for the being of humans is individu- 

ality and freedom, and that these can be curbed only up 

to a certain point without endangering the capacity of 

its existence. The reality of intellect, of self-determination, — 

which even in its most primitive form represents essential 

characteristics of man, dooms to failure any breeding ex- | 

periment of the usual type. a 

However, if the regulation of hereditary conditions 

aims not at specific characteristics, but aspires to meli- 

orate the human race by eliminating the unfit individuals, 

such endeavor presupposes a thorough knowledge of the 

significance of individual peculiarities for human natures. 

And who would venture any decision in this respect at 

the present state of research! Even in the field of study 

where, relatively, we know the most concerning the harm- 

ful effects of pathological changes on the progeny, if we 

consider the matter without bias we realize that nothing 

definite has as yet been ascertained. The reason is that 

we can neither determine nor predict when and where 

abnormality becomes harmful, or perhaps, extremely val- 

uable for the individual and the community as well. 

For example, let us consider only the discussion on 

sterilization of manic-depressives, the disposition to which 

disease is undoubtedly hereditary to a high degree. Who 

would care to doubt the capability—if not superiority— 

of many an individual with greater or less manic-depres- 

sive predispositions. If one considers oneself justified in 

interfering with human self-determination, even as far as 

the progeny is concerned, one may do that only at one’s 
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own risk. But we should not attempt to take recourse to 

“inherent” nature for the justification of such a proce- 

dure, in regard to the foundations of which we do not yet 

possess, and can scarcely ever hope to possess, knowledge. 

Having said all that, it must appear unusually difficult 

to gain the correct attitude for our dealings with anom- 

alies in the sense of a deviation from an average or, even 

more so, from an ideal type. The situation is somewhat 

different if we regard anomaly from the point of view of 

the individual norm. One will have to find the milieu best 

suited for the anomalous. Society will have to do this from 

the two-fold point of view, namely, to protect itself from 

the dangers of anomaly and at the same time to enable 

the anomalous individual to exist. In the ultimate analysis, 

there is no essential difference between the two points of 

view. After all, it becomes necessary for society to protect 

itself only so long as the anomalous individual does not 

live in the proper milieu. If he lives in a proper milieu, he 

is not dangerous, because he is in an ordered state. This 

result seems important to us, because it offers us the 

criterion for the only correct way of biological action. 

True, one can extinguish what one considers anomalous. 

But then the question arises, whether in so doing, one acts 

in accordance with the ‘Essence of Being,” whether one 

does justice to freedom—that trait which our discussion 

of the phenomenon of disease and of anomaly has proved 

to be the very characteristic of human nature. 
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On LiFe AND Minp. THE PROBLEM OF ORGANISMIC 

HIERARCHY 

Man is neither angel nor animal, and it is unfortunate that 

he who tries to make of him an angel, makes of him an 

animal.—PAascat. 

THE SO-CALLED ANTAGONISM BETWEEN LIFE AND 
MIND 

If what is usually designated as mind really belongs to 

human nature, then we cannot avoid this problem of 

mind. (According to our basic stand, we do not concede 

the existence of anything “apart from” or “additional to,” 

but always regard the organism as a whole in which 

segregation of any sort is artificial, and in which ever 

phenomenon is a manifestation of the whole 

The idea of an antagonism between “nature” and 

“mind” is ages old, and one has tried in various ways 

to overcome this bifurcation. It is usually considered as 

an antagonism between consciousness, thinking, ‘ FAG bea 

on the one side, and life and immediate te Being on the 

other sid side. In recent times, this view finds its most rugged 

expression in the philosophy of Ludwig Klages which 

gives definite preference to life, and in which mind ap- 

pears as the opponent of life, as a power which is hostile 

to life. To Max Scheler,* mind also appears in opposition 

to life, although under an entirely different evaluation, 

directly opposite to the one of Klages. For Scheler, no 

transition from mind to life exists. “The new principle 

which makes man man, is outside of anything that we 

call life in the widest sense of the word.” It is a prin- 

465 
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ciple opposed to anything called life. It does not mean 

an enhancement of natural life energies, but their inhibi- 

tion, a turning away from all that life is driving toward. 

Man, as a “spiritual”? being, is no longer tied to his 

drives and his immediate milieu; he is milieu-autono- 

mous, and as we should like to call it, “world-open.” 

For man alone has “world.” To him, as well as to the 

animal, “the world is given originally, as centers of 

resistance—and reaction. While the animal submerges 

‘ecstatically’ in them, the human alone is the creature 

which can elevate these experiences to objects.” It is 

characteristic for him that he is able to say “no” to the 

vital sphere; he is an “ascetic of life.” 

From the metaphysical point of view, it is this that 

determines man’s peculiarity and superiority as compared 

_to all other manifestations of life. Yet, for Scheler, it is 

a matter of course that the mind is neither the product 

of asceticism, nor that it originates from the repression of 

drives through sublimation—as Freud holds. Rather, that 

“negative” activity proper, of “saying no” to reality, con- 

stitutes, so to speak, “the source of energy, and with that, 

eos s potentiality to manifest himself.” Mind in itself is 
| powerless. It is only able to direct and guide by presenting — 

ideas to the drive impu ive impulses. “The goal and end of all 

~ finite Being and Be Becoming is the mutual penetration of 

the originally powerless mind, and the originally demonic 

urge, an urge blind towards all spiritual ideas and values.” 

Objections in this direction are apt to arise against 

this profound philosophy. What one understands by mind 

will always depend on what one understands by life 

and nature{It seems to us that in general the conception 

of mind is (and for Scheler also) determined by an in- 

correct notion of the phenomenon of life, because one has 

torn it, “isolated” it from the whole to which it belongs. > 
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In this way life has become imbued with characteristics 

not really attributable to it, a mere artifact of isolating 

description. If one takes life in the sense of a “blind urge,” 

it is already dubious whether, from that basis, animality 

can be satisfactorily understood; certainly not, if one 

regards “drive” as determined only by extraneous stimuli, 

and regards satisfaction as the simple release of tensions. 

All our arguments against the possibility of a mere 

drive theory of behavior are to be recalled at this point. 

Even animal behavior indicates holistic patterning and 

individuation, neither of which can find their realization 

through mere drive release. Here great caution in evalu- 

ation of the data is imperative. The observations usually 

originate from such situations, which by themselves occa- 

sion a special behavior, and which in turn might then 

easily appear as the result of drive release. If, subse- 

quently, a deviation is observed, a new drive (or variable ) 

is only too readily at hand to solve the puzzle. The drive 

theory, through the simplicity of its explanations, that is, 

through the deceiving simplicity which the term itself 

involves, impedes the exploration of animal life, which 

still lies in complete darkness. Certainly we have no 

reason to assume that for the animal there exists a world 

in n the objectified sense (cf. page 262). But this still does 

not make the animal a creature which is simply passively 

bound in a frame of certain drives, driven only by envir- 

onmental stimuli. It appears this way only in isolating J 

considerations. an 
As we have seen, animal behavior cannot be understood | 

as a summation of single processes. It points, rather, to _/ 

an individual organization, on which basis alone it be- 

comes intelligible as the expression of the tendency to 

actualize itself according to the circumstances. In this 

general characteristic of animal nature, I find myself in 
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agreement with Alverdes, Buitendijk, and others. Like- 
wise for the animal, the environment is not given as abso- 
lute, but arises in the animal’s being and acting. Further, 
the so-called drives are manifestations of the animal in 
definite situations which only indicate its nature; they are 
not attributes by which the animal could be directly un- 

derstood. We must not only reject a characterization of 

the animal as a creature determined by drives and the en- 

vironment, but also that of man as a sum of drive systems 

and mind, where the mind would inhibit life.})This view 

also reflects the misconceptions of the isolating approach, 

the tendency to elevate the phenomena obtained by this 

method to absolute and real entities. As to the isolating 

approach, phenomena which allow for a classification into 

two opposing realms can be produced very readily. Or to 

state it more carefully: If one desires to understand 

human nature, one must try to understand these phe- 

nomena as the manifestations of one unitary being, as 

phenomena revealed through the isolating manner and 

changed in a specific way through that isolation. 

In the conception of man, this dualism suggests itself 

because only in the rare moments of his adequate actuali- 

zation, only in a state of full “centering” does that holistic 

entirety manifest itself, in which entirety there is no con- 
flict between “drives” and “mind.” Because of a lack in 

perfect centering, which is part of the imperfection of 

human nature, usually such contrariety, corresponding to 

isolation, becomes phenomenally obvious. Nevertheless, 

it would be a mistake to regard these phenomena as flow- 

ing from two separate realms, because that would exclude 

any adequate apprehension of behavior. Once a philos- 

ophy has divorced “vital sphere” and “mind,” they can 

never become reunited thereafter. No matter how such 

union may be defined, it never corresponds to the real 
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and original entirety.(Here the same is true as in all 
instances where a contrast between body and soul, be- 

tween reflex and performance, between perception and 

action, has been established,) But the reverse is quite pos 

sible: proceeding from that holistic entirety, one can 

understand the particulars as partitive regulations or 

limitations of the whole. 

THE SO-CALLED VITAL SPHERE AND THE LIFE PROCESS 

AS A WHOLE. What Scheler calls the “vital sphere,” if 

presumed to be synonymous with animal behavior, does 

not exist in man. Such an assumption would do an injus- 

tice to the animals as well as to man. What appears to us 

animal-like is usually a behavior in which man has lost, 

to a large degree, the specifically human characteristic; 

that is, a behavior which represents a reduction of human 

nature, be it through illness, poisoning, or abnormal out- 

side stimuli. However, what really remains has only a 

very superficial resemblance to animal behavior. It lacks 

the holistic reference to the essential nature of ordered 

behavior, which characterizes the normal life of animals. 

It is disordered, distorted and mechanical. The attempt 

has often been made to compare the performances of 

patients to those of animals, even to go so far as to 

explain the phenomena as the emergence of animal char- 

acteristics. Nothing could be further from the truth.” Thus 

the presupposed characteristics of the “vital sphere,” in 

Scheler, do not stand the test. Scheler’s phenomenolog- 

ical analyses of human nature and its discord, and of the 

antagonistic forces which manifest themselves in it, are 

certainly enlightening. But as Cassirer argues, ‘by shift- 

ing in his interpretation from an assumed antagonism 

as to functional contrast, to an assumed antagonism as to 

substance, Scheler obstructs true understanding. It be- 

comes unintelligible how two so antagonistic potencies can 
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be active in one being, without a further regulating prin- 

ciple.” * We again_face the theorem of antagonism, which 

we haval‘te:iteject: here 'aaibeforel ima Scheler’s 
theory leads to a conflict in itself, as he does not ascribe 

to mind, real existence (as to life), but regards it as a 

pure “act.” This raises the particular difficulty, how it is 

at all possible that the powerless mind could influence 

“brute” life. Cassirer says: “If one wants to solve this 

riddle, one has to go back to a common metaphysical 

world substrate, which connects what is, and always will 

be plainly heterogeneous for us, and nevertheless unites 

it into one whole. By assuming this of course, the Gordian 

knot would not be untied, but cut in two.” This necessity 

of introducing additionally a common basic world sub- 

strate as a means to establish order is similar to the way 

of thinking which has necessitated the auxiliary assump- 

tion of regulative centers. 

Cassirer puts the question, how it is to be understood 

that life, if it is only a blind urge, can follow the model 

which the idea places before it? How, on the other hand, 

could the mind accomplish this arrest, this peculiar dam- 

ming of the life-forces and drives, if it were originally 

simply powerless? (3, p. 244.) According to Cassirer, 

this difficulty evidently can be solved only if, recognizing 

the antagonism between mind and life, one understands 

the mind not merely as a static factor (Stillsteher), but 

recognizes its activity as being of the same kind as that of 

life, differing only in direction: the mind thereby being 

conceived as taking charge of the indirect forming of 

images, life as taking charge of the immediate operating 

and performing. Then the difference is not that life is 

only operative and the mind only formative and inopera- 

tive, but rather that in comparison with the direct opera- 

tion of the vital sphere, the operation of the mind is 
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indirect. “Then the tension between the ego and the 

environment is not to be conceived of as immediately 

discharging; the spark, so to speak, no longer jumps 

directly from one to the other. Rather the mediation 

occurs in a way which, instead of going through the 

medium of processes and reactions, leads through the 

medium of creative forming. Only at the end of this 

long and difficult detour of inner creative activity does 

reality again enter man’s horizon” (3, p. 256). This 

asceticism which Scheler has described as characteristic 

for the mind “is not the turning away from life as such, 

but an inner transformation and reversal which life in 

itself undergoes. In this reversal, in this turning from 

‘life’ to the ‘idea,’ we do not find the antagonism between 

a static principle and one of motion, nor an inactive 

principle of rest, as against ‘the restless flow of Becoming.’ 

The manifold worlds of imagery which man places be- 

tween himself and reality (i.e. the intermediate sphere of 

symbolic forms) have not the purpose to remove and repel 

reality but to gain through distance the proper perspec- 

tive, in order to raise reality to visibility as compared to 

the mere palpability which immediate proximity imposes” 

(3, P. 259). 
If one regards life and mind not as two transcenden- 

tally separated entities, but rather accepts them as merely 

functionally contrasting operations, then it is no longer 

necessary “to regard the mind as a principle which is 

foreign or hostile to all life, but it can be understood 

as a turn and reversal of life itseli—a transformation 

which life undergoes in itself to the degree in which it 

passes from the sphere of mere organismic patterning and 

performing into the sphere of symbolic forming—of idea- 

tional forming. . . . The drama proper does not take 

place between life and mind but in the center of the 
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realm of the mind, in its very focus. . . . Therefore, the 

mind is not only—as Scheler has defined it—the ascetic 

of life, not only the potentiality of ‘saying no’ to all 

vital spheres, but mind is the principle which is capable 

of negating itself.” 

We can well subscribe to this interpretation, inasmuch 

as it describes mind and life as two manifestations which 

by virtue of their co-operative action, their mutual nega- 

tion and reconciliation are peculiar to the nature of man. 

Yet the presentation of Cassirer seems to us open to mis- 

understandings on account of the still remaining ambigu- 

ity of the terms “life” and “mind.” In the last analysis, 

both terms are unsuited to describe that dimension in 

which the tension takes place, the tension which manifests 

itself in the two contrasting phenomena of “mind” and 

“life’—of “intellect” and “urge.” The possible ambiguity 

becomes immediately obvious if one compares for example 

the following sentences of Cassirer. On the one hand he 

says that asceticism is an “inner transformation and re- 

versal which life undergoes in itself . . . the mind must 

be understood as a turn and reversal of life itself” (3, 

pp. 259, 260). On the other hand he says: “Is not life 

after all something else and something more than blind 

unger (G4 p:02525) 

If these two versions are to be reconciled and if we 

interpret Cassirer correctly, then the latter sentence 

voices his basic concept more unequivocally, inasmuch 

as life and mind now appear merely as two different 

aspects of one and the same being within this being 

proper, which in itself issues the energy of “forming” 

and ‘acting.’ Only in this case the antagonism would 

not be one between two contradictory potencies of nature, 

an antagonism for which one could not predict how it 

would ever resolve itself (3, p. 254). Only then would 
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it become clear that the antagonism between mind and 

life corresponds to a struggle within that unitary entity 

which we describe as “essential nature.” 

Clear, unambiguous terms seem necessary to us at this 

point, not because of a superficial pedantry, but because 

only then does it become possible to avoid certain factual 

ambiguities which would easily creep into the reader’s 

interpretation through loose usage of the terms “mind” 

and “life.” Otherwise, life as it appears in the human be- 

ing, and as it appears in animals, would be easily con- 

founded. Cassirer himself is inclined to make this mistake 

when, for example, he follows the opinion that also ‘“‘rela- 

tively very complicated instinct-performances of animals 

seem to be nothing but chain-reflexes,”’ and when he talks 

of “vital sphere” as if it were something similar in man 

and animal, as if it were exactly that which characterizes 

life. But life in animal nature is something different 

from life in human nature. This difference can become 

a true problem only if one does not obscure it by using 

the same terms in treating man and animal. That which 

is super-ordinated, and to which mind and life belong, 

we are inclined to call organism, entity of a specific kind, 

or at times simply life, though not in the usual sense of 

the word. 

One cannot talk of a negation of the vital sphere 

through the mind, because neither the vital nor the mind 

are separate potencies. The tension under which man 

lives, which suggests the idea of two antagonistic forces 

within him is based on the fundamental character- 

istic of human nature: the potentiality to focus on the 

“possible,” to arrest, so to speak, the world in its course, 

to picture it, and to shape the coming to terms with the 

world by virtue of this ability. This does not only equip 

man with what is called “mind,” but also renders him 
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susceptible to the risk involved in the adjustment to 

the world, and drives him towards negation or conquest. 

To say no, is fundamentally the expression of becoming 

conscious of the tension which arises in the coming to 

terms of the human organism with the world. The coming 

to terms in turn passes through catastrophic reactions, 

and is experienced as conflict and resolution within man. 

The catastrophic reactions in general do not simply negate 

the “other,” but represent only a transition for the pur- 

pose of coming to terms of the organism and the other, 

during which adjustment, performance alone develops. 

Likewise the negation of the world by the mind repre- 

sents only a transition towards ordered existence, in 

which the tensions are balanced and _ performance 

emerges. The mind does not deny the senses (the “‘vital’’), 

but gives form to the phenomena which appear through 

the senses; thereby it helps to achieve that adaptation 

by which nature and mind, artificially separated through 

isolating analysis, preserve the unity in which human 

nature alone actualizes itself. It is a complete misappre- 

hension of the essence of the mind, if one regards as its 

task only the negation of what the vital sphere furnishes. 

The negation is only the transition to a higher, or real 

level of existence, in which “mind” and “life” operate 

in unison, and in this sense the negation is ultimately 

taken back. The negation is similar to the catastrophic 

reaction which is conditioned through the separation be- 

tween the self and the “other.” This contrast creates the 

tension which as a transition leads to the real existence 

in an always positive sense. As long as man only negates 

within himself that which we call nature, he is not him- 

self, but at best only a man in a struggle, insufficiently 

centered and unproductive. 

Man’s surrender to nature is never an act purely con- 
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fined to the vital sphere. Only through artificial isolation 

do we find something which we can call purely vital. And 

if at all, it is only possible in man; only his ability to iso- 

late parts artificially, and thus to surrender these parts 

of himself to adjustment with the environment, creates the 

so-called vital sphere which has similarities with what we 

have called drill. 

It is only reason which enables a creature to be “more 

bestial than any beast.’’ No such sphere exists in animals. 

In man it becomes most obvious through defective inte- 

gration, as in disease. Then we see that the drive becomes 

outstanding. But we may also see simultaneously, or in 

a change of conditions at different times, that the world 

narrows down to such an extent that neither the mental 

nor the “vital” find a place. Impairment of the con- 

ceptual function (representational, or “propositional” as 

Head called it) also takes from man the possibility of 

giving himself over to the senses. Such patients, for in- 

stance, require a very special outside aid in order even 

to initiate sexual intercourse.* In general, an exaggerated 

strong drive is out of the question in such cases. On the 

contrary, only when the immission of the sexual organ 

has taken place through purely extraneous manipulation, 

can the sexual act be set going. 

In the sense of reason in knowledge, we attribute equal 

importance to “mind” and “vital sphere” as essential 

traits. But we certainly do not deny that the tension in 

the human is of a specific quality; it does not consist, as 

in animals, only in the momentary feeling of danger and 

anxiety, but becomes conscious and takes on factual, 

objectified form. Thus this tension makes an entirely 

different attitude possible, which manifests itself in the 

phenomenon of fear and of the freedom to cope with it, 

that is to say, to realize oneself in spite of danger, and 
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to shape the world. All shaping of the world, everything 

we call culture, becomes intelligible only from this con- 

certed effort of “mind” and “vital sphere,” or better of 

the unitary whole of human nature which is shaped in 

this particular mold. 

Our view of the mind within the total of human nature 

has, so we trust, proven that the problem of mind is 

justified in the frame of biology, and also that it has to 

be included, because only in this way has it been pos- 

sible to differentiate between man and animal. 

BIOLOGY AND ONTOLOGY. To be sure, one could doubt 

whether this topic could still be called biology. Perhaps 

some people would think it better to talk of ontology, 

since all experience evidently becomes intelligible for us 

only by referring it back to a sphere which one custom- 

arily does not call the sphere of life. Still we should like 

to retain the term “biology.” When we speak here of life, 

of nature, of organism, we use terms which certainly can 

easily be misunderstood, because they are so burdened 

with all kinds of often-discussed definitions. But there 
is certainly no doubt as to how we want them to be under- 

stood here: All creatures have a specific nature; all rep- 

resent wholes having the character of an individuality. 

Therefore we can obtain insight in all living forms by one 

methodological principle—the holistic. This is, to a cer- 

tain extent, an anticipation, but we believe it is justified 

through the direct observation of nature. 

In man, mind (consciousness, intellect) is as much part 

of this individual whole as the attitude (feelings, etc.) 

and the somatic (bodily processes). We call the whole 

the living being, because only in this way are we able 

to include the relationship between consciousness, the 

feelings and the somatic. As long as nature manifests it- 

self in the form of the living body, the mind, if it is part 
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of it, has something to do with the body as it has with 

all other behavioral aspects. This standpoint has the ad- 

vantage that one is able to regard every phenomenon 

within empirical reach, the reflexes as well as the mind, 

primarily as data. This standpoint does not commit one 

to any theory which may lead in the wrong direction. 

Nor does it prevent one from asking: What is the place 

of this or that phenomenon in the whole? What does it 

mean for the whole? 

Only from such a view is it possible to consider man 

and animal on a unitary basis. We need no longer fear 

that from the height to which the analysis of the mind 

of man has led us, a descent to “biological being” is not 

possible. It is this holistic approach, comprising all 

aspects, which is our concern. We are not interested in 

developing general postulates for an anthropology, no 

matter how important this task may appear to us. But 

the holistic approach, with man as the starting point, 

should furnish us with the basis for gaining an under- 

standing of life phenomena. We can refute the objection 

that scientific dealing with human nature leads in prin- 

ciple beyond the sphere of life, and that the general 

postulates for knowledge of man differ from those of the 

rest of living beings. 

I hope that I may not be misunderstood. By assuming 

a common basis of knowledge, we do not intend to claim 

that the difference between man and animal is merely 

one of degree. The common factor rests first in the simi- 

larity of the total organization, in the similarity as to 

holistic structure. Along with this similarity another 

similarity as to particulars can be found in isolating tech- 

niques. But this similarity would not necessarily signify 

equality. It could, at the most, refer to a unitary, basic 
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plan which manifests itself in similar details in man and 

animal. The details themselves could then have different 

meanings in each instance, since all phenomena gained by 

the isolating method achieve significance only by virtue 

of their relationship to their respective whole. 

The line of demarkation between two species seems to 

us indeed insurmountable, and thus also the line of dis- 

tinction between man and animal. One thing we know: 

Man cannot be regarded as a creature in which some- 

thing was only added to the animal. Herder already has 

recognized this clearly. He says: “One has taken the 

human intellect as a separate force in the soul which 

man obtained as a special addition in preference to all 

animals. This is, of course, philosophical nonsense, no 

matter how great the philosophers may be who say so. 

All individualized powers of man and animal are nothing 

but metaphysical abstractions. They are abstracted be- 

cause our weak intellect could not grasp them all at once. 

They are treated in separate chapters, not because they 

operate compartmentally in nature, but because a text- 

book presents them best in this way. ... Yet every- 

where, the whole, undivided life is at work. . . .” Every 

segregated peculiarity is lawfully connected with every 

other. And Herder concludes, “If man had drives of the 

animal kind, he would not have what we call reason. . . . 

If man had the senses of animals, he would not have 

reason.” 

We must continually bear in mind such considera- 

tions whenever we compare single items of various crea- 

tures, and whenever we attempt to establish a hierarchy 

of living beings, unless we want to commit grave errors 

by false analogies. 
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THE HIERARCHIC STRUCTURE OF LIFE 

In dem menschlichen Geiste, so wie im Universum ist 

nichts oben noch unten; alles fordert gleiche Rechte an 

einen gemeinsamen Mittelpunkt, der ein geheimnes Dasein 

eben durch das harmonische Verhaeltnis aller Teile zu ihm 

manifestiert.*—GoETHE, Rezension zu Stidenroth, ““Psychol- 

ogie,” Ges. naturwissensch. Schriften. 

THE PROBLEM OF ADEQUATE CRITERIA. The analysis of 

the changes in cases of brain lesion has, in the beginning 

of our presentation, suggested that the organism is strati- 

fied as to higher and simpler performance levels, and that 

this may hold for all life in general. We meet this prob- 

lem in various discussions, in the discussion of the scale 

from the inorganic to the organic, from plants to animals, 

and in the animal phyla itself, from the lower to the 

higher orders, up to man. We meet it in the discussion 

of the hierarchy of performances within a single organism, 

and finally in the discussion of the scale from lower to 

higher human individuals or human races. 

As far back as Plato we find the attempt to bring the 

three powers of the soul, which he considered hierarchi- 

cally stratified, in relationship to the arrangement of the 

body as to head, chest and abdomen. Cuvier talks of a 

hierarchy in which the central nervous system, as the 

center of the animal functions, occupies the highest level, 

the heart and the circulatory organs are centers for the 

vegetative system next below, and the lowest are the di- 

gestive organs which as the sources of matter and energy 

take care of the preservation of life. 

A hierarchy is usually assumed within the individual 

organ systems themselves. For example, in the nervous 

*“Tn the human mind, just as in the universe, there is no top or 

bottom. All parts have an equal claim upon a common center which 

manifests its hidden existence in the harmonious relationship of the parts 

LOmitee 

O-32 
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system the brain is regarded as the “higher” organ as 

distinct from the peripheral, the “lower” organs. In the 

circulatory system, the heart is regarded as the center 

as compared to the peripheral blood vessels. But we 

must be very cautious with these and similar hierarchic 

differentiations, because the division between higher and 

lower sections within one system is very much subject 

to the bias of prevailing views. With changes of the latter, 

the type of distinction itself may undergo great changes. 

Today, for instance, the heart has lost much of its 

predominance as compared to the capillaries. For the 

nervous system, the situation is similar. During the last 

decades, parts of the “old brain” have gained more and 

more significance as compared to the former central posi- 

tion of the cortex, and some would even regard the 

medulla oblongata as a center for consciousness. It is a 

problem to what extent the cortex or even the entire 

nervous system occupies a key position in mental phe- 

nomena, and whether it must not at least share it with 

the ductless glands. 

With the increasing impossibility of considering the 

morphologically segregable organs as isolated appara- 

tuses, an entirely different view comes more and more 

into the foreground. It became increasingly doubtful 

whether the differentiation, according to organs, does 

not owe its origin simply to the fact that some character- 

istics are more striking, and whether these characteristics 

have really anything to do with the assumed differen- 

tiation. 

This new conception by logical necessity does not draw 

the line of demarkation between the morphological and 

structural boundaries, but rather establishes partitions, 

which cut across the organ systems within the entire 

body, thereby creating new functional members. The new 
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principle of articulation tries to do greater justice to the 

idea of a functional organization of the whole organism. 

In this connection, new significance may accrue to old 

notions, which distinguished organismic life as to such 

basic functions as reproduction (nutrition, growth, prop- 

agation), irritability (reaction to stimuli), and sensitivity 

(conscious sensation )—a tripartition which Schelling con- 

ceived as fundamental for’the organization of the realm 

of nature. The new functional idea suggests also Cuvier’s 

analysis, which established a hierarchy of the various 

organ systems, wherein the system which carried the 

greater weight for the unitary and complete character of 

the whole would rank the highest. 

We have emphasized before that the rehabilitation 

after damage points to an articulated organization accord- 

ing to functional significance. We thought we were justi- 

fied in assuming that the behavior, which is impaired or 

lost through cortical lesion, represents a behavior par- 

ticularly significant and essential for human existence. 

We differentiated between an objectifying and an imme- 

idate, concrete, behavioral attitude, and spoke of a dis- 

integration to a lower level, in those patients who have 

lost the objectifying attitude. We have attempted to 

characterize the two kinds of behavior, mainly as to 

their manifestations in psychological material, such as 

perception, action, and other functions. We might de- 

scribe them also in terms of the “expression Gestalt” or 

in terms of various somatic processes. Thus, for example, 

a different energy expenditure is found in the objectify- 

ing, voluntary behavior than in the immediate concrete 

behavior. We know that fatigue, in a voluntary perform- 

ance, is stronger than in an involuntary performance. 

Of the bodily phenomena, which are expressions of these 

two types of behavior, we want to emphasize one in 



482 THE PROBLEM OF ORGANISMIC HIERARCHY 

particular: It is the difference between the significance 

of the flexor or adduction movements and the extensor 

or abduction movements (cf. pages 149, 482). 

THE DIFFERENTIAL FUNCTIONAL SIGNIFICANCE OF 

FLEXOR AND EXTENSOR MOVEMENTS. Let us summarize 

in short what we already know: In weak stimulation one 

finds, according to Sherrington, a preference of the ipsi- 

lateral extensor reflex, whereas only after stronger stimu- 

lation the flexor reflex appears. In cerebellar impairment, 

we observe a tendency towards extensor and abduction 

movements (Dusser de Barenne). Decerebrate rigidity, 

which manifests itself in extensor and abduction posture, 

can be “inhibited” through stimulation of larger sectors 

of the cerebellum. Transection of the mid-brain causes, 

in the animal, a rigidity of the extensor and abduction 

muscles (standing reflex, Sherrington). When the pyram- 

idal tract in the mid-brain is stimulated, we obtain a 

preference for the flexor movements (Graham Brown). 

In chronaxie investigations, the flexors normally show a 

lower chronaxie than the extensors, which relationship is 

reversed in the foot muscles when the pyramidal tract is 

injured. When the cortex is stimulated, flexor reaction 

occurs more readily than extensor reaction. Repeated 

stimulation or preceding stimulation of the same area of 

the cortex produces a reversal of effect, which is more 

pronounced from flexor to extensor than vice versa.” 

In cerebral injury, particularly, the flexors are affected 

as in hemiplegia of the leg in the adult, or in hemiplegia 

of the arm in early childhood. 

If we sum up these facts, we find everywhere a closer 

relationship of the flexor movements to the cerebral cor- 

tex (and to the cerebellar cortex, which apparently repre- 

sents only an appendix of the former),’ and of the ex- 

tensor movements to the deeper lying apparatuses. Thus, 
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weak stimulation of the spinal animal is followed only 

by extensor movements, and stimulation of the cerebral 

cortex only by flexor movements. From this we may con- 

clude: 

1. Flexor and extensor movements differ in their sig- 

nificance for the organism. 

2. The relationship to the whole (for which the cere- 

brum is certainly of great importance) is more intimate 

in the flexor movements than in the extensor movements. 

If we follow other aspects of the organism’s behavior, 

especially that of man, from this functional point of view, 

we obtain further interesting material. When attention 

is distracted, we find, in the more “involuntary,” more 

automatic movements, a preference for extensor and 

. abduction movements (e.g. in the involuntary movements 

during distraction of attention, described by Riese and 

myself). We know the same for the movements when one 

stretches to relax. Yawning, also, is usually accompanied 

by involuntary outward movements of the arms. 

In contrast to this, the flexor and adduction movements 

play a considerable réle in voluntary performances. In 

executing accurate performances, we prefer flexor and 

adduction movements, while extensor and abduction 

movements come into the foreground when the perform- 

ance requires more strength than precision. In abduc- 

tion, the movements are, of course, voluntarily initiated 

also. Later on, however, they are continued more inde- 

pendently of us and run “involuntarily.” Therefore they 

cannot be so easily arrested, or be carried out so pre- 

cisely. We throw a ball with extension and abduction 

movements when it is more a question of strength and 

distance; however, when greater accuracy is required— 

e.g when we want to hit a definite goal with a ball— 

we throw with flexor movements. In the first instance 
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the arm is stretched, in the second, more flexed. This 

difference becomes particularly clear in writing. Those 

parts of the letters where accurate execution is impor- 

tant, like the arcs, slings, and little hooks, are to a 

great extent executed with flexor and adduction move- 

ments, while the straight lines, especially at a letter’s end, 

where precision is not as important as speed, are executed 

with extensor and abduction movements. 

We may say: The flexor and adduction movements be- 

long more to the voluntary, the extensor and abduction 

movements more to the involuntary, performances. The 

former are more holistically determined, of higher func- 

tional significance for the intrinsic nature; the latter are 

of less intimate relationship to the whole, are of less func- 

tional significance. They rank lower in the functional 

hierarchy inasmuch as they require the initiation of the 

voluntary activity, and belong to performances which do 

not originate as much from the center of the personality. 

The flexor movements have a closer reference to the self, 

the extensor movements, more reference to the external 

world. 

This also finds expression, for example, in the different 

influence of color stimulation on flexor and extensor 

movements. We have already mentioned that green facili- 

tates the performance capacity of the organism, and 

makes the execution of performances more adequate to 

its nature. In comparison with red, green favors more 

the flexor movements, allows the organism to be more 

“itself,” lets it act more “spontaneously,” while red 

causes a Stronger attraction (distraction) from the out- 

side.® 

Thus the difference of the flexor and adduction move- 

ments on the one hand, and the extensor and abduction 

movements on the other hand, becomes a manifestation 
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of different attitudes of the organism to the world. The 

flexor movements emphasize more the self in contrast 

to the world, the influence of the ego factor in the appre- 

hension of the world, and with that, render possible the 

emancipative distance between ego and world. This finds 

its specific expression in the convergence of the eyes, the 

bending of the head and its turning towards the object 

(usually located slightly below and before us), in fixating 

it, that is, in the voluntary “grasping” of the world. In 

contrast to this attitude, a certain surrendering to the 

world corresponds to the extensor and abduction move- 

ments, a more passive mode of being “in” the world, a 

state of the ego submerged in the world. To this belongs 

a relaxing convergence of the eyes, backward tilting of 

the head, and abduction of the arms. The difference can 

best be illustrated if we contrast the total behavior, the 

bodily and mental attitude of a person who is concentrat- 

ing intensely on an object, with that of a person who 

dances and, touching the ground with nothing more than 

the tip of his toe, surrenders himself completely to the 

outer world. 

Any impairment of the organism, but especially one of 

the cerebrum or the cerebellum, is always more disturb- 

ing to the voluntary, the flexor, performances. At the 

same time, it affects the capacity of the ego to emancipate 

itself from the world, surrendering the organism more 

to the world, and making it more an automaton. 

With this in mind, we may be in the position to ear- 

mark certain basic differences between human and animal 

nature. The difference between flexor and extensor move- 

ments is much less pronounced in animal than in man. 

Yet even in the animal the extensor movements are in 

closer relationship to the automatic function than the 

flexor movements. Thus we find in the so-called dead 
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faint of animals the tendency towards abduction and 

extension. In some animals, like the turtle, the mere re- 

moval from natural support releases, reflexly, the tend- 

ency to that posture.’ Polimanti’s proof that this reflex 

appears independently of the position of the animal, but 

is closely related to inspiration (biologically the most 

important function), points to the primitive character of 

this reaction. Human inspiration is also facilitated by 

extension and abduction of the extremities. Thus, in 

man, this tendency to abduction is still related to 

inspiration, although the two performances are no longer 

so rigidly connected that they could not be separated. 

However, during forced inspiration, during dyspnoea, the 

abduction and extension movements again become auto- 

matically more apparent. 

In animals, we find neither such a strongly expressed 

differentiation in the use of flexor and extensor perform- 

ances, nor do we find that a defect of the cerebrum has, 

in their case, such a different effect upon the two kinds of 

movements. Correspondingly, the animal seems to us, 

also in other respects, to be far more bound to the outer 

world; it lacks freedom and the possibility to set itself 

off from the world. 

Thus we can see, in the differentiation between flexor 

and extensor performances, the expression of two basic 

ways of behavior, which might well be used for establish- 

ing a hierarchy. With this criterion, we could distinguish 

between a higher and a lower level. 

This assumption of the differential significance of the 

flexor and extensor performances is mot intended to mean 

a particular specificity of the extensor movements. We 

are not at all concerned to differentiate between flexor 

and extensor movements, nor flexor and extensor muscles, 

but only between flexor and extensor performances. Under 
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different circumstances, the muscles with which these are 

performed, may vary. In spite of that, the characteristics 

of flexor or abduction performances remain the same. 

They do not in the least depend upon the activity of 

single muscle groups of the body, but upon the whole. 

They are an expression of different attitudes of the whole. 

Not every flexor movement can simply be regarded as a 

flexor performance in the above sense. 

An illustration of this is the grasping reflex, which is 

certainly a very primitive phenomenon, but manifests 

itself in a flexor movement. In this instance, the flexor 

movement has an entirely different significance. In stimu- 

lation of the palm, the simplest reaction is the turning-to 

movement. How little this movement has in common with 

a real performance can be seen by the fact that if, in 

patients, the extensor side of the hand is stimulated, we 

may obtain an extension movement as another turning-to 

reaction. This movement certainly cannot be taken as an 

attempt of coming to terms with the environment, in the 

sense of an object-directed performance, of doing some- 

thing with the object. After all, this movement is totally 

unsuited to accomplish this. Still another factor shows 

clearly that, in these cases, we are actually dealing with 

the opposite of a real performance. As a matter of fact, 

we are dealing with a state of being surrendered to the 

world. Thus, we find that patients who cannot let go of 

an object, once in the condition of the grasping-reflex, 

hold on the firmer, the stronger the stimulus becomes. 

This is even true if the stimulus becomes painful, in which 

case it certainly would be part of a meaningful adjust- 

ment to the environment to let go of the object. Thus 

not every flexor movement is a flexor performance, and 

what we have said above holds only for the latter. In 

normal life, to be sure, flexor movement and flexor per- 



488 THE PROBLEM OF ORGANISMIC HIERARCHY 

formance almost always actually coincide, as long as 

they are not movements in certain artificial “drilled” 

performances. 

NO CRITERIA OF HIERARCHY ACCORDING TO ORGANS OR 

ORGAN SYSTEMS. Such distinctions, as that of the differen- 

tial significance of the flexor and extensor performances, 

bring us closer to the hierarchical organization of the 

organism. From this approach, it becomes apparent that 

the organization is not one according to organs or organ 

systems in the usual sense of these words. One member 

or “part” may be concerned with all the various phenom- 

ena which we can determine through isolating procedure. 

Because of the fact that a specific way of behavior is 

prerequisite for specific contents and specific perform- 

ances, certain contents may drop out if the respective 

behavior type is absent. This may lead one to the false 

assumption that disintegration proceeds according to 

contents and performance fields, or organs and organ 

systems, and that, in turn, may lead one to assume a 

structural organization of hierarchical integration accord- 

ing to performance fields, organs and organ systems. We 

reject any such conception. 

THE PROBLEM OF ‘CENTERING AND RICHNESS.’ We 

want to explain, by an example, how little such a view 

is suited for an understanding of the phenomena. It has 

been assumed that the nervous system should be regarded 

as higher than the sexual system. If one observes, how- 

ever, how disease proceeds with disintegration, one cannot 

say that it reduces the nervous system and leaves the 

sexual system intact, although to superficial observation 

the sexual system may have even assumed greater im- 

portance. Actually, however, it turns out that the per- 

formances which are in close relation to the sexual system 

are also changed. And they are changed in the same man- 
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ner as the mental and intellectual performances. The 

attitude toward the erotic sphere has been modified in 

the same way as the total attitude towards the world. Just 

as the latter becomes more stimulus-bound, less inde- 

pendent and less ego-determined, so also does the former 

become more passive, less discriminating and more dis- 

connected from the ego. If the words were not so easily 

misunderstood, the difference could be best expressed by 

such terms as a degradation from erotics (love sentiment) 

which embraces not only “physical,” but also “mental” 

and “spiritual” contents, to bare sexuality which lacks 

the more spiritual and the more subtle bodily qualities. 

The erotic sphere in itself does not represent a lower 

level, but it will represent a lower level only when it 

has become isolated, has become plain sexuality. That 

this cannot possibly be regarded as loss of “inhibition,” 

which presumably the higher nervous system normally 

exerts on the “lower” sexual system, can be seen by the 

fact that all other performance systems are changed in 

similar fashion. Moreover, even the function of the nerv- 

ous system and mental life may become, in turn, changed 

through a primary impairment of the bodily organ sys- 

tems and particularly of the sexual system. It should be 

stressed that here too the isolating approach brings mu- 

tual influences of presumably discrete factors deceptively 

into the foreground. As soon as one has undertaken an 

artificial separation into organ systems, one is, as in the 

division of performances into reflexes, etc., bound to find 

the phenomenon of mutuality of effect. This rule is effec- 

tive in mental and intellectual processes as well. Individ- 

uals may indulge not only in excesses of the senses, but 

also of the soul and intellect, when the latter become 

autonomous and detached from the world. Then the ex- 

cesses of soul and intellect show formally the same 
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characteristics as the sensual sphere, if isolated from the 

total personality. 

We must not discriminate between the sexual and the 
nervous-psychological systems as two parts of the organ- 

ism having different valence. Rather, the various higher 

and lower behavior types cut across these systems which, 

taken as such, are products of isolation. But neither must 

we regard these two behavior types as strictly separate, 

and as higher and lower levels existing side by side. 

Actually, we find the two ways of behavior as separated 

and therefore distorted only under certain isolating influ- 

ences, as in defective integration and centering of the 

organism. Normally, the two exist in a total configuration 

in which one or the other comes only temporarily into 

the foreground. When one of the systems thus becomes 

“figure,” the other is somehow always present at the 

same time. 

Depending on the various patterns of centering, we 

can distinguish between three principle forms of human 

behavior, which we recognize in the prototypes: the 

thinker, the poet, and the man of action. In the thinker, 

the conscious, objectifying behavior is particularly in the 

foreground. But it becomes dangerous if he neglects the 

“non-conscious,” the “experienced” (cf. pp. 307 ff.) mode 

of living activity, because then his work becomes an 

excessive indulgence in thinking, suspended im vacuo. In 

the poet, the ‘“‘non-conscious”’ attitudes, feelings, moods, 

etc., prevail. For him it is disastrous if he does not pay 

tribute to “objective” reality and to verification in action. 

Then his work becomes exuberance and redundance of 

sentiments estranged from reality. The man of action, 

finally, is in danger of losing himself completely in the 

milieu situation unless he comprehends, at the same time, 

the world in its objective aspects and does not lose sight 
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of its entirety, which likewise has to be experienced and 

“lived through.” Otherwise he becomes a destructive 

machine. If one or the other aspect usurps the fore- 

ground in a way detrimental to the total individual, then 

we have to deal with deficiency as a result of defective 

centering of the adequate configuration. 

Thus the vigor and cohesion of centering reveals itself 

as a measure for the level of organization of life. The 

highest form of centering manifests itself in a number of 

formal attributes which ultimately represent one and the 

same thing, but which are, as a rule, named differently: 

freedom, meaningfulness, action springing from the whole 

personality, productivity, capacity to meaningful actions, 

capacity to adequate shifting in attitude, and capacity 

to absorb milieu expansions or modifications, etc. To 

this indicator of “level,” we might add a second factor: 

capacity to absorb richness of content (of world mate- 

rial). We have already seen that the second factor is also 

conditioned by the factor of centering, and that when 

centering is impaired, the capacity to absorb richness of 

content is impaired also. However, it figures as a special 

factor, as the expression of the qualitative organization 

of the organism. We rank an individual the higher, the 

greater his power is of cohesive centering in encompass- 

ing “world,” i.e. the milieu corresponding to human 

nature. 

In this sense, we can speak of the two above-mentioned 

types of behavior as being higher or lower; and can talk 

of a hierarchy. The low level of existence in the sick, as 

compared to the normal level, can be characterized, first, 

by shrinkage of world, privation of “personality” through 

limitation of degrees of freedom; second, through defec- 

tiveness of centering. The first manifests itself through a 

narrowing of the world, with regard to quantity and 
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quality. The second manifests itself in a lower grade of 

integration and firmness of subjective experience, reduced 

“openness” towards the world, reduced versatility in 

attitudes, and a lowering in the direction from actively 

“conscious” behavior to a more passive way of “living.” 

The impairment of centering finally manifests itself in 

defective coherence of the environment for the respective 

person, and a stronger bond to a specific milieu. 

CENTERING AND RICHNESS OF THE APPREHENDED 

WORLD AS CRITERIA FOR THE LEVEL OF ORGANIZATION. The 

two characteristics for determining the rank in the hier- 

archy, centering and richness of the apprehended world, 

must also be regarded as nothing but two sides of one 

whole, because neither one is effective, and thus really 

present without the other. However, they can furnish us 

with a guiding line for the differentiation of levels within 

the field of all life phenomena. The “formal” guiding 

line, of more or less cohesive centering, is easier to use 

than that with regard to richness of contents. Observa- 

tion easily shows us that, by his nature, man is the most 

centered creature of all. His centering is less easily dis- 

turbed, he is less bound to a specific milieu, and is less 

affected by its change.* This is so, not because the milieu 

does not affect him (as in the reflexes, which are detached 

from the whole), but rather in spite of the effects of the 

milieu. Amongst living beings, the plants seem to us to be 

the least centered, representing the lowest level of individ- 

ualization. 

It may be much more difficult to form a scale accord- 

ing to the different degrees of richness. In this instance, 

the diversity of the nature and milieu of the various 

* The fact that there is a greater possibility for inner conflict is no 

contradiction; on the contrary it seems to belong to his nature. Cf. 

Des lye 
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species—as judged by their performances—does not at 

all permit a simple, quantitative ranking. After all, there 

is “world,” which is apprehended by some animals, but 

not by man who occupies the “highest” rank. There are 

so many variations regarding the patterning of individual 

apparatuses, as of the senses, the motor mechanisms, etc., 

that a comparison is impossible, as long as we do not 

have a scaling basis which comprises all Being. All 

attempts to arrange the individual animal classes in a 

scale based on the development of specific organ systems 

have brought, at best, only a superficial ordering which 

is quite inexpedient for the comprehension of the stratifi- 

cation of living nature in general. In this connection, it is 

easier to make many negative comments upon the present 

attempts than to provide starting points for a positive, 

meaningful rank-order. 

For all comparisons between man and animal, one must 

observe the principle that any singularity cannot be com- 

pared as long as it has not been recognized in its signifi- 

cance for the organism to which it belongs. Comparative 

anatomy has often made grave mistakes in this respect, 

by drawing comparisons on the basis of very superficial 

analogies. Also, where tissues of similar structure are 

compared, as, for instance, the tissue of the cortex, one 

must be extremely careful in inferring from the extension 

and structure of the cortex to the respective level of 

an animal in the hierarchy. After all, we know much too 

little regarding the specific significance of a certain struc- 

ture for the entire organization, and we know nothing as 

to whether we can compare specific performances or 

capacities, such as intelligence, in the individual creatures. 

The insurmountable difficulty, which is involved in any 

attempt to classify animals according to individual organs, 

should make us wonder whether we are actually on a 
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passable road. In any event, a determination of the nature 

of the individual creatures, or species, is at least a pre- 

requisite for any such attempt. 

PHYLOGENY AND ONTOGENY. On the basis of our pres- 

entation, we obtain a new view of the problem of phylo- 

genetic and ontogenetic development. The question of 

evolution is usually seen as a development from the 

lower to the higher creatures. An actual genetic emer- 

gence of the latter from the former is assumed. All the 

objections which we have just considered stand in the 

way of such an attempt. In principle, also, it remains 

implausible how the “more perfect” should arise from 

the “less perfect.” The opposite would be rather more 

intelligible. The fundamental thought which mature ob- 

servation impressed upon us, and which we adopted as 

an orienting principle, is that the less perfect becomes 

intelligible as a variation and aberration of the “perfect,” 

but not the opposite. 

Besides, I cannot see in what way our knowledge can 

be advanced, if we trace one phenomenon to another, if 

we assume an evolution of phenomena. Usually, such an 

assumption has only hindered further research. The dif- 

ference of species can probably be best understood as 

different degrees of approximation to a prototype, simi- 

larly as the differences between individuals are degrees of 

approximation to a prototype of the “species.” In this 

case, I would also like to postulate that every phenom- 

enon must be understood on its own grounds, just as we 

have demanded for the reflexes.* If this were not pos- 

* At this occasion I would like to quote a statement from Goethe, 

regarding “evolution” (from a study on B. Spinoza). “. . . even if it 

seems to us that one thing is brought forth by another, this is not so. 

Rather one living being occasions the being of another and necessitates 

its existence in a definite condition. Thus, every being has its original 

existence within itself, and also therewith the intrinsic rule according to 
which it is.” 
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sible, then it would be better to acknowledge that one 

is unable to explain a phenomenon than to lead research 

into a misinterpretation of facts. 

The situation seems to be somewhat different, regard- 

ing the ontogenetic development. Here we really have 

phenomena which are observable and belong to one and 

the same organism. Here one can also make various 

statements regarding the emergence or transition of one 

stage from another. But here as well, one should attempt 

to understand each stage from the respective present 

condition. In doing so, one must certainly not overlook 

that the effect of the former stage continues into the 

next, just as we find the effect of former generations in 

the phenomenon of so-called heredity. 

We must content ourselves with these few words re- 

garding the problem of evolution, which is certainly ob- 

scured by a mass of prejudices. 

If we summarize all the difficulties which we encounter 

in the attempt to establish hierarchic scales, we find that 

they all go back to the difficulties which the problem of 

the individual nature of an organism sets before us. In 

addition to that, such an attempt requires determination 

of the relative position of each creature within the realm 

of living beings; and this presupposes the knowledge of 

that realm in its entirety. In other words, each single 

phenomenon (individual, species, etc.) refers us back to 

the next higher whole. Only with a known reference to the 

super-ordinated whole, would it be possible to properly 

evaluate how that being, to which the observed phenom- 

enon belongs, exists in reality. In attempting to bring 

order into the animal phyla, we have to realize clearly 

that here also, in starting from the individual, we are 

referred to the whole, and may be led to a view of the 

whole. However, synthetic procedure is not the way to 
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ascend from the particular to the whole. A few gifted 

individuals may be inspired to envision the Gestalt of 

that prototype, which we, who are only capable of an 

isolating approach, meet in the confusing multitude of 

phenomena. We can at best attempt to gather the mate- 

rial from which, some day in the future, a conception of 

this prototype may arise. Again we are restrained to 

modesty. 

One general remark: Every creature is, so to speak, 

simultaneously perfect and imperfect. Regarded in isola- 

tion it is, within itself, perfect, well organized, and alive. 

With regard to the entirety, however, it is imperfect to 

various degrees: The individual creature, as compared to 

the entirety of nature, shows the same sort of being that 

an isolated process in the organism reveals in comparison 

to the whole of the organism: it shows imperfection and 

rigidity, it exists only as being within the whole, only by 

support of the whole, like a reflex. Therefore, it is doomed 

to die as soon as this support ceases. Therefore, it is by 

its very nature transitory and on the road to death. 
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CAH Ane TE Raw HiLaveE 

KNOWLEDGE AND ACTION 

BIOLOGY AND ACTION 

In our approach to nature, we usually distinguish be- 

tween two attitudes, one of cognitive apprehension and 

one of acting. But this characterization is not exhaustive 

nor sufficiently adequate. It would be better to speak of 

an attitude of immediate experience, and one of analytic 

(anatomizing) reflection; these two attitudes correspond 

to two different kinds of knowledge and of action. As long 

as we behave in the first manner we do not differentiate 

sharply between living and inanimate nature. 

Nature confronts us, so to speak, as a still undismem- 

bered unity; and by no means is this mode of apprehension 

only that of non-erudite, unsophisticated, or primitive 

man. It may even be present in the ““Weltanschauung”’ of 

the scholar, along with his scientific analytical approach. 

Moreover, it frequently determines and pervades his ulti- 

mate conception of nature. The eminent physicist, also, 

though resting entirely on the empiricism of the anatomiz- 

ing method in natural science, may exceed, in his ultimate 

ideas of nature, the bounds of this empiricism. These ideas 

of nature, are frequently implicit or explicit categories 

or concepts, and are required for dealing with the holistic 

character of life. Then one has to concede that the results 

gained by the analytical method represent only one “part 

aspect” of the whole world—just as if they were cut out 

from the world’s totality.* The epistemologically con- 

*In this connection, I want to call attention to the quotation from 

Riezler on page 420. 
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scious biologist arrives at a similar conclusion. From the 

living world surrounding us, those phenomena, which 

everywhere can be grasped by the physico-chemical 

method, shape themselves to a special partitive aspect. 

By virtue of this isolating, dismembering procedure one 

can readily abstract and single out from living phenomena, 

those phenomena on the physico-chemical “plane.” But 

the attempt to reintegrate the elements thus abstracted, 

to reorganize these split-off segments into the reality of 

living nature, is doomed to fail. This vain attempt, how- 

ever, is made again and again, overlooking the fact that 

it is quite possible to understand the part on the basis of 

the whole, but that it is not possible to comprehend the 

whole on the basis of the parts. 

The theoretical natural scientist—for example, the theo- 

retical physicist—usually cannot arrive at a direct action 

from the attitude of immediate experience. His action is 

usually confined to elaboration of that part of the world 

which becomes prominent through the anatomizing pro- 

cedure. His work can take two directions: He either tries 

to make the experiences obtained by the analytic method, 

increasingly useful for knowledge, or his activity is di- 

rected against the forces of nature in order to master them 

for the benefit of man. Usually the theoretical physicist 

leaves this kind of action to the technologist who applies 

physics, chemistry, etc. 

Before discussing the character of applied sciences, we 

return once more to the behavior of the biologist. From 

our point of view, it is evident that no matter how much 

he employs the analytical method for obtaining real knowl- 

edge, real insight into the depths of nature, the departure 

from the “immediately given” will always dominate. Also 

from this perspective, a ‘‘part” of nature shapes itself 

which can be comprehended only through analysis, and 
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the significance of which, for the understanding of organic 

life, is a continual problem to the biologist. Thus the biolo- 

gist’s procedure does not differ essentially from the theo- 

retical physicist’s. Only his kind of “centering” data, his 

organization of facts within the body of knowledge, are 

different. Whereas the eye of the physicist is especially di- 

rected to that part of the world which can be apprehended 

by the isolating method, the view of the biologist is more 

directed to the other aspect. 

However, to this different centering, a very different 

way of action corresponds. The physicist can leave acting 

in the world to the technologist; the biologist cannot do 

this, particularly in so far as he may be a physician. He is 

forced to interfere actively with nature, unless he confines 

himself to being a purely natural scientist, which has 

often been the case in recent medicine. We have previ- 

ously seen that his knowledge, by its very procedure, calls 

for action because action as such is one of the sources of 

his knowledge. 

But there is still another reason for his acting in person: 

The subjects with whom he is dealing require his inter- 

ference, especially if human beings are concerned. Yet 

human beings oppose any interference in the form of plain 

violence, and would ultimately perish from it. They de- 

mand that the physician help them to regain the possibil- 

ity for existence. The biologist who deals with animals is 

likewise forced towards practical activity by the keeping 

of, taking care of, and breeding of animals. To be sure, 

his attitude is usually somewhat different from that of the 

biologist who deals with man. All animal care ultimately 

refers back, somehow, to usefulness of the animal for 

man, although it may become detached from this prag- 

matism, as is the case of hobbies, or animal care in zoolog- 

ical gardens. 
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With the category of usefulness, however, this type of 

action approaches the characteristics of technology. The 

procedure in animal care, however, is somewhat restricted 

by the fact that if it neglects to do sufficient justice to the 

animal nature it jeopardizes the existence of: the animal 

(cf. page 363). Granted that in the treatment of man, 

sociological, political, or other purposes of extrinsic char- 

acter may be imposed upon him, still, under this influence, 

the nature of the person to be treated is the center of 

interest. Only from this situation, therefore, can we appre- 

ciate clearly the character of acting in its reference to 

biological knowledge, and its strict contrast to acting in 

the technological application of natural science. 

ACTION IN TECHNOLOGY AND EDUCATION 

Every technology means violence to nature; and even 

where it utilizes or exploits natural energies by direct 

manipulation, it is able to serve its purpose only in opposi- 

tion to nature. Moreover, the aim of technology is not to 

render the natural energies available and instrumental, 

but rather to protect its products agaist their encroach- 

ments. Around its products, it builds protective walls 

against nature, within which walls nature does not func- 

tion, but rather the knowledge that results from analytical 

procedure, culminating in the form of machines. Only in 

that way are machines, etc., able to last. 

The biologist will act in this manner, only when he is 

not concerned with living creatures as such, as, for in- 

stance, in breeding for human purposes; or if his lack of 

knowledge still obscures his adequate understanding of 

the nature of a living creature and its appropriate environ- 

ment. Since biological knowledge, in most cases, lacks 

completeness, we are frequently forced to do so. But this 



ACTION IN TECHNOLOGY AND EDUCATION 501 

predicament is manifested only in the imperfection of our 

actions, and not in our goal. Since our actions are guided 

by the desire to contribute in a meaningful way to the 

preservation of living beings, our goal can be none other 

than to provide for a creature an adequate environment 

which allows for the most complete realization of its 

nature. 

This manifests itself in the purest form in the task of 

the physician and the educator. We have commented al- 

ready upon the activity of the physician; the activity of 

the educator takes on a complexion not much different. 

But here we approach more closely the limits of human 

perfection as they are given in the imperfect knowledge 

of pedagogic means and ends, and moreover are grounded 

in the imperfect adaptation of man to the world in which 

he has to live. Many of the pedagogic measures spring 

from the necessity of standardizing the individual to the 

norms of the respective civilization and culture, a neces- 

sity which must be borne. It is not sufficient to encourage 

and help the child in the practice and development of his 

innate potentialities—which is the ideal of any biologi- 

cally founded pedagogy concerned with the development 

of the individual according to its nature. Yet the demands 

of civilization compel the educator to utilize, to a certain 

extent, mere drill. 

PRACTICE AND DRILL. Regarding the performance of the 

organism, there is a fundamental difference between prac- 

tice and drill, a difference only too often overlooked.* 

Both aim at the best performances possible, but practice 

aims more to attain the optimal performances attuned to 

the nature of the organism, whose development, to the 

highest perfection possible in a given environment, is 

* By drill, we mean every sort of so-called training, without primary 

insight. 
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the objective. For this purpose, a knowledge of the organ- 

ism’s essential nature is necessary, and the task consists in 

bringing forth the greatest adequacy between organism 

and environment. Thus all practice implies those inner 

experiences, which we have described as characteristic of 

preferred behavior, no matter which performances are 

involved. With that goes the experience of an actualized 

personality. From this alone springs true insight and the 

acquisition of fruitful knowledge—all of which is funda- 

mentally different from drill and rote learning. 

In drill, the acquisition of a certain performance is at 

first quite unrelated to the nature of the performing being. 

It is achieved by bringing a somehow isolated part of the 

organism into relationship with a certain part of the en- 

vironment, and establishing such a firm tie between the 

two, that the external event (stimulus) is followed by the 

performance (response) with the greatest promptness. 

The prototype of the drill is the conditioned reflex. Such a 

reaction-bond depends, in principle, upon a safeguarding 

from all possible interferences. This safeguard is fur- 

nished by the prevailing isolation while the performance 

in question is in demand. 

In the animal, this safeguard is accomplished by pre- 
venting, through force, all performances which are essen- 

tial to the animal, except the one reaction in question. 

Gradually, on account of the special arrangement, the 

animal comes into a condition in which this isolation of 

certain events takes place almost passively without any 

resistance on its part. The animal has been gradually de- 

prived of its individuality. Usually, drill remains a con- 

tinual discomfort for the animal, and is tolerated because 

of anxiety (punishment) or its counterpart (reward). Drill 

is the more successful, the more the trainer manages to 

press the adequate performances into the service of the 
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drilled actions; in other words, the more he can bring 

drill into relationship with the natural potentialities of 

the respective organism. Then it becomes best fixed and 

rooted, and may even become somewhat agreeable to the 

animal. In this respect, bad and good drill differ, inasmuch 

as the latter always contains a great deal of practice. 

In human learning, drill also plays a particular part. 

But that it is not the adequate method of learning can be 

appreciated immediately from the fact that the learning 

of any inadequate performance is extremely laborious and 

tedious. In any event, the “‘acquisition” of adequate per- 

formances succeeds much better. From this follows the 

expediency of a special method of learning. The learning 

must be inspired by the aspect of adequacy for the respec- 

tive individual with regard to the selection of the material 

as well as to the method of learning. But this procedure, 

oriented on adequacy, is usually not sufficient. Corre- 

sponding to the imperfect adequacy of the environment to 

his nature, man has more or less to take recourse to drill. 

However, drill—if it is not to be doomed to failure—must 

become substantially related to the personality of the 

learner. And thereby, one attribute of man offers a sup- 

porting basis: Man is probably the only creature which 

possesses the potentiality of partitive isolation within his 

organism and, by his own will, of exposing parts to 

stimuli. In this way, these parts become attuned to 

stimulus settings in such a way that, under the same en- 

vironmental conditions and under the volitionally pro- 

duced identical isolation, the same performance sets in. 

To a certain extent, we need such “inadequate” perform- 

ances in order to cope with the world. Yet they are not 

so completely inadequate, as long as they are acquired 

with insight into the inescapable demands of the world, 

and as long as one is determined to deal with these neces- 



504 KNOWLEDGE AND ACTION 

sities even in an “inadequate” way. From this it follows 

that Auman learning does not always represent adequate 

practice, insofar as it consists in drill. Furthermore, drill 

is only effective through insight into, and realization of, 

its necessity, on the part of the learner. It is only fruitful 

as voluntary, deliberate “self drill.” In this respect, hu- 

man learning by drill does not involve a complete aberra- 

tion from the basic trait of “biological acting,” which 

ultimately arises only when it is necessary to help a being 

to actualize itself. 



CONCLUDING REMARKS 

We have come to the end. At times our presentation 

may have seemed too critical, too negative. I have cer- 

tainly made generous use of that marvelous peculiarity 

of human nature, namely, the capacity to say no. But I 

hope that the reader will have realized that in so doing I 

have always been interested only in clearing the path for 

the positive, for what is really constructive, although at 

the present time this may be so sparse that it constrains 

us to be modest. I am deeply convinced that life never 

manifests itself in negative terms, therefore any personal 

and objective criticism, in the form of simple negation, is 

repugnant to me on account of its sterility. My aversion 

to any personal controversy goes so far that I have ex- 

pressed it by omitting, as much as possible, the names 

of those against whose work I was compelled to raise ob- 

jection. After all, only the subject matter counts. And 

criticism is important only when a false viewpoint appears 

with ponderous arguments, and blocks the path for fur- 

ther progress. That this attitude does not involve ste- 

rility may be seen by the fact that it has offered me in- 

spiration for manifold research for many years, and also 

from the fact that criticism has directly resulted in many 

new problems—as our presentation shows. 

The viewpoint which we have advanced does not readily 

enable one to master a problem. Rather, it compels one, 

in every individual problem, to see its foundation, to 

approach it as closely as possible. And because the foun- 

dation can be seen vaguely, though not touched, this 

viewpoint keeps us always open-minded and prepares us 
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for revising our concepts on the ground of new findings; 

it does not deceive us as to the provisional nature of 

every result; and it instigates further research. This view- 

point, furthermore, never really permits one simply to set 

aside or neglect problems which have as yet not been 

clarified, because it considers nothing to be a priori un- 

essential. After all, one can never be certain that some 

such apparently unessential point will not shed the light 

required to illuminate the darkness of the depths. 

We have already emphasized that to be aware of in- 

completeness does not hinder human action, and, more- 

over, that it is this very incompleteness which imbues 

such action with the responsibility characteristic of hu- 

man nature. Thus our scientific procedure is apparently 

commensurate with the character of the human being in 

. general, manifesting itself mainly in three phenomena: in 

the potentiality of complete devotion to Being, in the po- 

tentiality to keep modestly at a distance from it, and in 

the potentiality to act with free decision in placing the 

personality at stake. 

I believe one will feel that this book is not the outcome 

of a mere academic attitude, although it does defend a 

specific theory with a certain fanaticism. Rather, I have 

been prompted to write it because my concrete research 

work continually forced me to give an account of what I 

was actually doing. Therefore, the book turned out to be 

principally a methodological discussion. It does not at- 

tempt to provide a presentation of the living world, but to 

\discuss the means by which we may arrive at its compre- 

hension. Yet the material which it contains is not in- 

tended merely for exemplification, nor merely to indicate 

the extent of the grounds upon which my conception is 

founded—all this would not justify the quantity of ma- 

terial which, at times, may somewhat overwhelm the 
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reader. The material is essentially supposed to demon- 

strate over and over again that method as well as theory 

must originate from nothing but the most concrete evi- 

dence. 

It seemed particularly necessary to me to demonstrate 

this, since the discussion led us ultimately into realms 

which are far removed from usual biological considera- 

tions. I hope that the reader will realize that this digres- 

sion into philosophical problems is not determined by the 

casual, personal inclination of the author, but that the 

material itself imposes the obligation upon us, if we desire 

to find our way through it. I also hope our presentation 

will have shown that our attitude throughout reflects 

what we have emphasized in the Introduction, namely, 

the intention to approach the material with as unbiased 

an attitude as possible, to be guided by the material itself, 

and to employ that method which the factual material 

dictates to us. If this intention has necessitated consid- 

erations which one customarily calls philosophical, one 

will, I hope, realize, by the way in which these considera- 

tions have grown out of the material, that they actually 

belong to it. I hope, furthermore, that it will be realized 

how irrelevant and little pertinent to reality such lines 

of demarcation are, which one usually couches in the 

contra-distinctive terms of “empirical research” and “‘phil- 

osophical (metaphysical) reasoning.” 

It is not our objective to ascend from the empiric realm 

to that of ideas, from the finite to the infinite. Such an 

approach is already biased; it already presupposes a very 

definite, theoretical point of view. Unbiased research 

shows that no empirical data can ever become really in- 

telligible unless grasped from an ideational frame of ref- 

erence, and unless viewed from a conceptual plane. It 

even shows that these definitional distinctions themselves 
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—‘“philosophical” and ‘“empirical”—are of nothing but a 

provisional nature. Any research which disregards this ' 

fact is caught in a labyrinthine jungle, no matter how 

entrancing it may appear in giving the illusion of great 

variety. Tnus from empirical experience, there arose for 

us the methodological, the crucial problem: How does 

Gestalt emerge from this chaos? We had to call into ques- 

tion the evaluation of many findings, but not simply to 

put them aside. We have never been satisfied unless we 

comprehended, at least in principle, these findings in their 

specific form, endeavoring always to determine their sig- 

nificance for and within the realm of living nature. Under 

our examination, many a finding has certainly lost the 

character of facts which it formerly seemed to possess. 

We frequently had to deprive such findings of a claim 

upon definite validity and significance in a given branch 

of science. Thus, we have denied any adequacy to the 

scientific principle of mere random dissection of nature, 

and made the scrutiny of the factual character of every 

phenomenon the center of our inquiry into nature. To be 

sure, we know only too well that research cannot always 

take a direct path to the facts, that frequently false trials 

are requisite to reach a goal, that the shortest way is not 

always the most feasible, and that it may be more correct 

to take a detour than to attempt in vain to overcome in- 

surmountable obstacles which lie along the shortest road. 

Nevertheless, the principle of trial and error, in that form 

in which it is frequently met, should never have attained 

such prominence in science. 

The facts for which we are searching are those which 

enable us to describe the nature of the organism un- 

equivocally, to “understand” it. In our attempts to de- 

termine the organism’s intrinsic character, we always 
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started from the concrete, individual phenomenon, and 

thus tried to gain sight of its real nature. 

To this approach, the nature of the “‘partitive’” dis- 

closed itself, and proved itself determinable only by 

reference to the whole to which it belongs structurally 

and qualitatively. The “partitive” revealed itself as an 

“unnatural” state of the organism under isolation of cer- 

tain often very arbitrarily selected parts. Thus the “parti- 

tive” proved itself unsuited to derive the whole from it. 

All individual parts pointed beyond themselves to the 

whole, to a base differing from the parts themselves, to 

a center to which they owe their functional reality and 

by which they achieve their place (i.e. order of the parts). 

As to the nature of this base, mere empirical observation 

can never furnish a definite determination. For empirical 

research, it is sufficient to characterize this base as the 

reason for knowledge, as a heuristic principle which ren- 

ders possible the comprehension of all these partitive phe- 

nomena in their reference to the organism—thereby 

makes them reconcilable with each other. One may say 

furthermore: This “reason for knowledge” is not a con- 

cept in the abstract sense, but has the character of a 

concrete entity. It has the character of a prototype, and 

as such, contains more than the “parts,” which after 

all are only its manifestations. It is a prototype which 

reveals itself in an increasingly pronounced and differen- 

tiated way whenever the situation makes it possible or 

demands it. Here we have found parallels to what Goethe 

has brought into concrete visualization with his notion of 

the “Urpflanze” as the prototypic principle of differen- 

tiation into manifold forms of plants. 

Only if and only to the extent to which we succeed in 

bringing the ‘“‘prototype” in sight, can we attempt to ap- 

proach such problems as the relationship of organisms to 
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each other, their belonging to kinds and species, and their 

level in a hierarchy of life, etc. 

To be sure, the material for the knowledge of this 

prototype (pp. 409 ff.) can only be obtained by the tso- 

lating method of empirical investigation. It is our task 

to discriminate from among the great number of phe- 

nomena those “constants” or norms through which we 

may come closer to the nature of the organism. This is 

the way from the artificially produced “part processes” 

to those phenomena ‘“‘in which, through many variations, 

their real, common base is revealed,” though only to a 

man who, with the proper power of mind, is capable of 

grasping “the engendering point from whence wisdom 

spontaneously springs as an offering to us.” * Then the 

prototype arises before us in a receptive-creative act, 

though always only in incompleteness. From this point 

of view, the organism appears to us as a “Being” of rela- 

tively constant and qualitatively specific nature. Analysis 

reveals that certain general laws govern the existence of 

the organism. Only by the fact that every change, condi- 

tioned by environmental stimuli, is equalized in adequate 

time towards an adequate mean, does the organism retain 

its main, formal characteristic, that is, its relative con- 

stancy, which guarantees its existence as well as its iden- 

tifiability. Therefore, we called this “principle of equali- 

zation” a basic biological law. 

Quite in general, we may say: The organism is a Being 

enduring in time, or if we may say so, in eternal time; for 

it does not commence with procreation, certainly not 

with birth, and does not end with death. What we mean 

by the terms “birth” and “death” are merely certain 

landmarks like others, e.g. like puberty and menopause. 

* Goethe—cf. “Abhandlung ueber den Zwischenknochen.” “Bedeutende 

Foerderung durch ein einziges geistreiches Wort.” 1823. 
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Their real nature is yet to be determined. But they belong 

essentially to the existence within the course of time pre- 

hensible to us, to the “life” of the organism from impreg- 

nation down to death. And therefore these features must 

be regarded as instrumental for our conceptions of the 

prototype, just as any other apprehensible state during 

the life course. Many an event in the life course becomes 

intelligible only from the anamnesis—from the so-called 

hereditary factors; many another event in turn becomes 

intelligible from the subsequent biography—from death. 

The fact that the organism represents, so to speak, a 

historical being, makes it imperative to consider the time 

factor in dealing with any detail. All performances must 

be determined not only according to quality and spatial 

conditions, but also according to their temporal index. A 

performance is normal or “adequate,” if it shows an ade- 

quate temporal structure (see pp. 116, 358). If, in a stati- 

cally minded approach, we arrest for a moment zm ab- 

stracto the development in the course of time, then the 

organism may possibly appear perfectly embedded in a 

world which it fits like a statue in its mold. But we may 

also strike another moment in which a grave discrepancy 

exists between the organism and the world. In the first 

instance, our impression of the organism seems to corre- 

spond completely to the prototype—it is from such static 

impressions that the prototype forms itself for us. In the 

second instance, a strange organism appears before us, 

showing at best only a distorted semblance of the proto- 

type. On this basis, we would never be able to obtain a 

prototype. These two moments represent, on the one hand, 

Being-in-order, in adequate stimulus evaluation, and on 

the other hand, Being-in-disorder, in inadequate stim- 

ulus evaluation, in “catastrophe.” If the organism is “to 

be,” it always has to pass again from moments of catas- 



512 CONCLUDING REMARKS 

trophe to states of ordered behavior. Catastrophic shocks, 

that is, traumas of existence, arise when the organism 

clashes with the world in the productive coming to terms 

with it. They really signify as much a concussion of the 

world as of the organism itself. They represent a dis- 

equilibrium which must be overcome, if the organism is 

not to lose its existence. This balancing process occurs 

through mutual adjustment of the organism and the 

world, and is realized because the organism is able to find 

its “milieu” in the world. 

If it is true that these catastrophes are the expression 

of a clash of the individuality of the organism with the 

“otherness” of the world, then the organism must proceed 

from catastrophe to catastrophe. But this is not its in- 

trinsic Being, rather only the transition to its true reali- 

zation. The clash, so to speak, provides only a shake-up 

from which the re-patterning, that is, the real pattern, the 

real performance, the revelation of the organism and the 

world, emerges. Indeed there is no performance without a 

new region of the world becoming manifest. 

In these moments of performance, we find the organism 

in an ordered state and specific Gestalt, on the basis of 

which we form our conception of the organism. Such are 

the situations of preferred behavior, towards which the 

organism, changed and shaken by the outer world, repeat- 

edly strives. Such are the phenomena from which we de- 

rive the constants of the organism; such are the moments 

of its real existence, when the organism is its real self, as 

compared to states of deterioration and enslavement to 

the world which must always be overcome to make per- 

formances possible. From this point of view, “‘being in 

order and existence,” “meaning and being,” are the same; 

and “being” signifies nothing other than a self-realization 

which keeps in step with the conquest of the world, i.e. 
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inclusion * and transformation. This leads on the one 

hand to what, in terms of the individual, is Experience, 

on the other hand, to what in terms of the world is organi- 

zation and patterning. Thus organism and world realize 

themselves simultaneously, and grow from the sphere of 

potentiality into that of actuality. 

Life has always a positive character; it never manifests 

itself in negative terms. All attempts at an explanation 

which necessitates the assumption of negative factors, 

e.g. such concepts as inhibition, antagonism, struggle be- 

tween opposing lower and higher forces, and, finally, such 

concepts as “negation” of the “vital forces” through the 

mind, are unproductive. Wherever negative factors seem 

to operate, this is either due to false theoretical presup- 

positions which demand an amendment through the in- 

troduction of such negative factors, or it is due to the 

erroneous hypostatization of processes as absolute, which 

actually belong to performances, occurring in antagonistic 

phases so far as they are considered in a state of isola- 

tion. 

This criticism is as valid for the theory of ‘“antago- 

nistic’”’ movements, as for the so-called “antagonism” be- 

tween the mind and the “vital sphere.” The phenomena 

which have occasioned the doctrine of such interpreta- 

tions are only an expression of the process of coming to 

terms with the world under continual tension. Although 

individual phenomena become really intelligible to us 

only if we regard them positively as pertaining to a uni- 

tary, holistic being, still we have had to restrict this view 

to a certain degree. We have seen that a certain amount 

of fluctuation in antagonistic phases is evidently part and 

parcel of the normal process. We had to admit that we 

*W. Stern, in his book General Psychology, p. 73, has introduced a 

similar notion by his term “introception.” 
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can volitionally impede processes in the organism (pp. 

231, 392 )—that it belongs to human nature to oppose, in 

some measure, the drive-impulse by means of the mind. 

We even had to admit more: in reality the self-realiza- 

tion of the organism by no means exhibits consistency 

throughout. Every creature is easily drawn back and 

forth. In man, especially, consistency, perfect centering, 

and integration are almost the exception. Man seems to 

oscillate between passion and reason, between drives and 

intellect. One might argue: What right do we have to 

minimize these more frequently observed phenomena, to 

subordinate them to the unitary whole which neither is 

consistently nor completely realized throughout? Why do 

we not proceed in the opposite manner, starting with the 

variety of the individual phenomena, with the existence 

of reflex and inhibition-mechanisms with drives and in- 

tellect, and attempt to explain life on the basis of these 

phenomena through their counterplay and interplay? 

Why do we not take offense at the incompleteness of 

knowledge in determining the whole? And why do we 

take offense at the inadequacy of regulating principles 

which one is compelled to introduce, in order to maintain 

consistency, if one makes the single phenomenon the 

starting point? 

One may reply to this that the difference between the 

two views is the following: In the atomistic approach, 

advancement of knowledge hinges upon theory, while in 

the view which we have advocated, it clings to empiric 

data. To be sure, the former also aims to scrutinize and 

revise its theoretical views through experience, and it 

amends the theory on proof of new observations. But 

these corrections are done rather with hesitation. No mat- 

ter what field we may consider, we shall always see that 

an old theory is given up only very reluctantly even if 
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new data challenge it; that one rather takes recourse to 

all possible amendments and auxiliaries, before the theory 

is entirely rejected. Usually, experiences which do not fit 

are at first simply left “outside,” and one does not refrain 

from granting validity to two or more theories at the same 

time. 

Such procedures are impossible for us in principle. 

Since every new additional experience is never simply one 

more, standing apart from the others, it forces us rather 

to reconsider the entire theory, if for no other reason than 

because an experience becomes a “‘fact” only if it fits into 

the whole. In this respect we cannot accept compromise, 

and have to uphold unceasingly the cause of the scientific 

attitude. Yet ultimately our procedure is rooted in a 

more profound conviction: this is the conviction that a 

state of greater perfection can never be understood from 

that of less perfection, and that only the converse is 

possible. It is very feasible to isolate parts from a whole, 

but a perfect whole car never be composed by synthesiz- 

ing it from the less perfect parts. True, the reflex can be 

understood as a manifestation of the whole, as a special 

condition during isolation of a part, but the whole can 

never be comprehended from the reflexes. 

When centering is defective, when parts are split off 

from the whole, it is certainly possible that the outcome 

is antagonism, for example, a contest in the field of per- 

ceptions or drives, or something in the nature of a struggle 

between “mind” and “drives.” Then it is even possible 

that a so-called “drive” may become so pathologically 

dominant that it is mistaken for a true, essential charac- 

teristic of the normal organism, as in the anthropology of 

Freud. But from such partitive phenomena, it will never 

be possible to understand, even approximately, the inner 

coherence and unity of holistic behavior. From no single 
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phenomenon does a path lead to the whole; yet it can be 

comprehended as a privation of the whole. The possibility 

of such privations is no objection to the holistic organiza- 

tion; rather, they express the imperfection in self-realiza- 

tion resulting from a lack in potency of “essential na- 

ture.” This lack is either innate, through defective genesis 

—or as one may say, through a deprivation of the grace 

of endowments—or it is acquired through disease, or is a 

sequel of overpowering demands by the environment. 

It is well worth noting that we meet this imperfection 

in disease, and among all creatures, especially in man. 

The first is easily understood because disease means re- 

duction of centering. The second would indicate that for 

man, of the creatures, ideal centering is most difficult 

to achieve; and this in turn points to the specific in- 

tricacy of his organization. This finds expression in in- 

dividuality, the one factor which may be regarded as the 

ultimate reason why no being can ever attain a realiza- 

tion completely corresponding to its nature. Individuality 

in no way means simply that “TI” exist, but that there are, 

simultaneously with me “other” creatures; and that fact 

necessarily implies incomplete realization of every indi- 

vidual, it means impact, catastrophic reactions, antago- 

nism, competition between creatures, and struggle between 

“mind” and “life” (p. 465). The higher the organization, 

the more differentiated and the more individual the crea- 

ture, the greater is the inner imperfection, together with 

the relative perfection. Therefore, we find in man, along 

with the most pronounced and developed individuality 

and the greatest relative perfection, forces adverse to 

both. This opposition may go so far that the “mind” can | 

“say no” to “life.” Evidently such a creature must meet 

with great obstacles and conflicts in order to realize its 

nature. 
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Realization is determined by its structural organization 

as much as by its capacity to tolerate or overcome catas- 

trophes. Every defect destroys structure; and this is the 

cause for frequent occurrence of inadequate stimulus- 

reactions, i.e. catastrophes, in a milieu which would for- 

merly have been adequate. Such occurrences can be ob- 

viated through nothing but performances, which one can 

achieve only if he finds the adequate milieu. That achieve- 

ment implies limitation of his world, corresponding to the 

limitation of the premorbid performance capacities. At 

this stage, the organism is really and solely striving for 

“preservation.” The manner in which an organism copes 

with a defect is always characteristic of its individual na- 

ture. This reveals itself not only in the quality of the per- 

formance—that is, in the scope and differentiation of his 

world—but equally as much in the strength with which 

shocks can be resisted without breaking the organism 

(pp. 306, 394). 
At this point the analysis made it indispensable to in- 

clude the intellectual power, the ‘‘mind,” as an intrinsic 

characteristic of human nature. In man alone, the priva- 

tion of essential performances and limitation of world can 

be mitigated, because he has the capacity to bear insuf- 

ficiency, i.e. suffering. This capability is the character- 

istic of human nature, and reveals the very highest form 

of life in the phenomenon of freedom. 

In deliberate limitation of our textual scope, we have 

regarded the organism primarily as individual Being. Here 

we halt, and confine ourselves to an understanding which, 

of course, is only preliminary. Many phenomena of the 

organism point beyond the individual. First of all, any 

attempt to regard the essential peculiarities of an organ- 

ism, or of the kingdom of living creatures in its entirety, 

as forming a hierarchy, is oriented upon the presupposi- 
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tion of a prototype of the entirety of living creation. Two 

criteria seemed to us suitable as guiding principles for 

determining the “level” of a living creature. One is its 

degree of perfect centering, and the other is its richness 

or abundance. However, we were not definite as to the 

justification of such an attempt, which may already con- 

stitute an artificial separation. 

Depending upon how we regard it, every organism ap- 

pears to us as relatively perfect or relatively imperfect. 

It is relatively perfect, if considered as an ordered entity 

commensurate with its individual nature. It is more or less 

imperfect in comparison with the nature of its class or 

species, and more so, in comparison with the whole of 

nature. 

The individualization, which always means an emanci- 

pation from the superordinated whole, be it species, group, 

etc., involves a necessary contrast between the individual 

and his fellow men, and so brings about that 7mperfection 

which manifests itself in the catastrophic form of all com- 

ing to terms of the organism with the world. In that fact 

is given the transitoriness of all living beings bearing a 

specific individuality. This may well be the only genuine, 

real imperfection by the very nature-of life, the imper- 

fection which is inherent in life as such. It shows itself 

in the incompleteness of the individual’s participation in 

that reality to which it belongs according to its nature. 

All the minor catastrophic reactions to which the organ- 

ism is continually exposed thus appear as inevitable way- 

stations in the process of its actualization, so to speak, as 

the expression of its inescapable participation in the gen- 

eral imperfections of the living world (pp. 479 ff.). This 

is a different imperfection from that which is due to de- 

fective genesis (changes) caused through extraneous in- 

fluences which impair the individual in its centering so 
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much that it is no longer capable of realizing its individ- 

uality even proximately. In such cases, imperfection be- 

comes “disease,” i.e. existence in “transition” becomes 

existence in “decay,” and is destined for death. That such 

a privation in essential nature is at all possible—espe- 

cially when we meet it in our fellow men, and thus when 

it comes so close to us—this is the most stirring experi- 

ence which the biologist can have. However, this perturb- 

ing shock is transfigured into admiration for nature and 

veneration for its benignity. One realizes that, simulta- 

neously with the privation in essence, the awareness of 

this privation may be lost, and thus the victim is spared 

the catastrophic shock which such awareness must neces- 

sarily carry with it. 
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performances 39 
awareness of 446 
degree of, and adjustmental shift 

230 
exclusion of 38 

Defective figure-ground formation 

154 
Defense reactions 136 
Description 4 
Destruction of a field 57 
Detour behavior 243, 246; see also 

Substitutes 
Detwiler, S. R. 92, 101 
Dewey, J. 211 
Diagram makers 254 
Dialectic method 403 

in biology 403 
Diaschisis 257 
Diplopia, monocular 50 
Direction in the activity of the 

organism 87 ff., 335 
from within 90 
from without 87 

Disease 
and contents of performance 429 
and danger to existence 431 
and defective responsiveness 433 
and disordered behavior 430 
and experiment 11 
and health 438 
and individual norm 437 
and restoration of health 434 
and superindividual norm 429 
definition of 431 

Disintegration of function 15, 31 
Disintegration of performance 28 
Disorder, unbearable 43 
Disordered behavior 35 
Distant effect 258 
Distant part 109 
Distractability, abnormal 154 
Dittler 285 
Doflein, F. 211 
Dominance and recessiveness 457 ff. 
Dresel 76 
Driesch, H. 5, 382, 424, 426 
Drill and breeding 460 
Drill 

and conditioned reflex 177, 502 
and practice sor 
and vital sphere 475 
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Drive 
basic 196 
infantile sex 324 
for release 199, 332 
for self-preservation 196 
release and isolation 332 

Drives 194, 308 
and capacities 205 
and habits 205 
and inadequate conditions 202 
and instrumental mechanism 205 
theory of separate drive 198 

Duchenne 273 
Duhem, P. 411, 425 

Education 500 
Ego 320 
hrenfels 382 
Ehrenfels criteria 383 
Empirical research and philosophy 

506, 507 
Emptiness, avoidance of 45 
Energy 

and performance 55 
constancy of 56 
distribution 59 

Entelechy 419, 421 
Eppinger 278, 289 
Equalization 106, 113, 161, 163, 

195, 362 
and turning to 186 ff. 
defective 132 
of excitation toward adequate 

average mean II5 
Equilibrium and preferred position 

354, 383 
Erotic sphere 489 
Ethical norm 328 
Evaluation 494 
Exactness, principle of 408 
Excitation 

adequate 

365 
and anatomical structure 231 
and catastrophic reaction 286 
change of process 132 
continued state of 103 
distribution of 111, 112, 138 
field, self-organization of 369 
functional pattern of 235 
of nervous system 94 
pattern 231 

average 115, 118, 



INDEX 

Excitation (Cont.) 
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dynamic nature of 381 
holistic nature of 381 
intermittent character of 285 

Exclusion of defects, tendency to 
38 

Exhibitionism 323 
Existence, mere 34 
Exner, S. 209 
Experience, inner 314 
Experimental condition 157, 201 
Experiments 

in animals 4 
investigations 116 

Extensor movements 
and external world 484 
and involuntary movements 484 

Faculty psychology 204 
Family 452 
Fanning 135 
Fear 293 ff. 

and anxiety 296 
hereditary 298 
in animals 301 
of the dark 298 

Fechner, T. 125 
Ferenczi, S. 307, 308, 309 
Fibrilles 128 
Field forces 390 
Figure-ground 

and antagonistic performance 275 
defective 154 
formation 109, 224 
process and localization 260 

Figure-process and remembering 

315 
Fischer, M. H. 85, tor, 155, 234, 

287, 288 
Flexion 

and adduction movement 149, 
264, 482 ff. 

and cortex 482 ff. 
and extension performances 134, 

136, 482 ff. 
and the self 484 
and ___- voluntary 

482 ff. 
Flick, K. 367 
Flight reaction 136 
Foerster, O. 78, 226, 227, 228, 220, 

287 
Foot response 13 ff., 215 

performances 
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Frank 281 
Free association 329 
Freedom 448 

Freud, S. 294, 304, 307, 323, 328, 
332, 333, 366, 515 

Freusberg, A. 220, 287 
Friedmann, L. 431, 433 
Fritsch 253 
Frog 221 
Frontal lobe 350 
Fuchs, W. 52, 53, 64 

Fulton 74, 135, 155, 156 
Function 

basic 116 
impairment of 29 
modification of, due to impair- 

ment 131 

tendency to, in accustomed man- 
ner 57 

Functional autonomy 206 
Functional significance 34, 110, 161, 

218 

Gall 253 
Ganglion cells 129 
Garden 285 
Gatti, A. 355, 367 
Gelb, A. 12, 26, 30, 54, 62, 64, 65, 

152, 243 
General reactions 151 
Genetic experiments 451 ff. 
Genital theory (Ferenczi) 307 
Gergens, E. 221, 287 
Gestalt 354 

an organismic phenomenon 381 ff. 
and constancy 388 
and symbol 412 
good, and preferred behavior 

348, 370, 371 
good, and simplicity 379 
reaction 224 
theory and organismic theory 390 
theory and topography 383 

Gestalten, physiological 380 
Gliding-coupling (Bethe) 95 
Goethe, von, J. W. 12, 61, 262, 263, 

288, 364, 399, 402, 413, 414, 
425, 479, 494, 509 

Goldschmidt 128 
Goldstein, K. 26, 30, 61, 62, 64, 65 

100, IOI, 130, 148, 152, 155, 
156, 209, 210, 214, 243, 286, 
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Graham Brown, T. 104, 130, 148, 

I55, 181, 210, 482, 496 
Grasping 137, 201 

during unconscious state 238 
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Groos 298, 301 

Grothe, A. 432, 433, 434, 435, 436, 
437, 463 

Gruenbaum, A. 62 
Gustav, L. 210 
Guttmann, E. 65 

Habits 321 
and drives 205 

Hall, S. 298, 300 
Haller 74 
Hamburger, H. 355, 368 
Hanfmann, E. 62 
Hansen, K. 367 
Harrel, W. 211 
Harrison, R. 211 
Harrower, M. R. 145, 155 
Hartmann, F. 39, 64 
Hartmann, G. W. 262, 288, 396 

Head, H. 30, 63, 254, 475 
Health, restoration of 434 
Heart and capillaries 481 
Heidegger 294 
Heidenhain, R. 209 
Hemianopsia 47 ff. 
Hemiplegia 234 
Herder 478 
Heredity 457 ff. 

and breeding 457 ff. 
Hering, H. E. 289 
Herrick, C. J. 211, 290 
Hertz, H. 410, 425 
Hess, W. R. 79, 113, 278, 289 
Hettwers 163 
Hierarchy of performances 28, 182, 

420, 465, 479, 488 
Hildebrand 427 
Hirth, G. 381, 396 
Histological connections preformed 

229 
Hitzig 253 
Hochheimer, W. 63 
Hoffmann, P. 69, 100, 168, 209 
Holistic relation 234, 249; see also 

Whole 
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Holtfreter 207 
Homolateral reflex 217 
Hormones, local and distant 76 
Hornbostel, von, E. M. 266, 289, 

376, 396 
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Human learning 504 

and vital sphere 469 
Human nature 306, 392, 453, 468, 

473 
Humanity 452 
Humans and animals 475, 477, 482, 

485, 493 
Hunt, R. 281, 289 

Illusion 452 
Incest 328 
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edge 414 
Individual norm and anomaly 462 
Individual organism 7 
Individuality 417 
Induced tonus 82 ff., 144, 214 
Inductive method 4or1 
Infra red rays, influence upon per- 

formances 264 
Inhibition (Pavlov) 79, 81,90, 176, 

190 
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parabiotic 308 
reciprocal 272 ff. 
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Instinct 183 ff., 473 

and chain reflex theory 184 
and equalization 186 
and experience 188 
and the whole 184 ff., 190 
fear 297 
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192 
in newborn 187 
mother 192 
transitoriness of 191 
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Intellect and urge 472; see also 

Mind and life 
Intercourse, sexual 473 
Inversed figures 376 
Involuntary performance and ex- 

tension movements 484 

Ipsen 354 
Ipsilateral reactions 141 

Isaak 281 
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I40 
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139 
and alternating reactions 141, 154 
and antagonistic innervation 272 
and conditioned reflexes 177 
and consciousness 322, 374 
and cortical stimulation 180 
and drill 177 
and drive release 333 
and drives 195, 206 
and instincts 186 
and nystagmus 144 
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and phenomenal Gestalten 378 
and preservation 143 
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144, 151 
and unusual promptness of reac- 

tion 153 
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in lesion of the cerebellum 148 
in lesion of the cerebral cortex 

150, 140 ff. 
in lesion of the spinal cord 134 
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Isolating method 509 
Isomorphism, principle of 391 
Isserlin, M. 63 

Jablonski, W. 368 
Jackson, H. 25, 62 
Jacobson, C. F. 156 
Jaensch, E. R. 54, 64 
James, W. 191 
Jaspers, C. 428, 462 
Jennings, H. S. 211, 221, 287, 459, 

463 
Jensen, F. 368 
Johannsen, W. 459, 463 
Jordan, H. F. 72, 100, 457 
Jordan, H. I. 6, 61, 183, 185, 208, 

209, 210 
Jordan, P. 416, 417, 425 

Kandinsky, C. 262, 263, 288 
Kant, I. 424 
Kantor, N. 155 
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Kast, H. 289 
Keller 135, 155 
Kierkegaard 294 
Kilpatrick, W. H. 397 

Klages, L. 334, 335, 465 
Kluever, H. 290 
Knowledge and action 412, 447 ff., 

497 
Knowledge, biological 399 ff., 406 ff. 

Koehler, W. 355, 367, 373, 375; 377) 
382 ff., 396, 397 

Koffka, K. 183, 185, 187, 210, 354, 

380, 396, 397 
Kohnstamm 144 
Kohnstamm’s experiment 144 
Kolm 75, 76 
Kramer, F. 64 
Kraus, F. R. 75, 77 
Krechevsky, I. 156 
Kretschmer, F. 69, 100 
Kroetz, C. 86, 100, I0I, 115, 130, 

463 
Kroll, M. 78, 155, 214, 286 
Kuehl 239 

Lability 141, 151 
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Lange, F. 63 
Langecker, H. 281, 290 
Langley, I. N. 75, 232, 270, 282, 

287 

Language and sense experience 266 
Lapicque 78 
Lapses (psychoanalysis) 322 
Lashley, K. S. 156, 185, 190, 191, 

210 
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and adequacy 403 
and drill 502 ff. 
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Left hand, use in impairment 236 
Left hand, writing with 234 
Leschossek 128 
Level, higher and lower 480, 491 
Lewandowski 74 
Lewin, K. 397 
Leyton, A. S. T. 210 
Liddell, H. 211 
Life and mind 465 ff. 
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decay of 197 
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Lillie, R. S. 156, 368 
Living being 477 
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Lloyd-Morgan, C. 190, 210, 459 
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of function 256 
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symptomatological consideration 

of 259 
theory 16, 249 

Lubarsch, O. 432, 462 
Luchsinger, B. 72, 100 
Luria 308, 309, 367 
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McBride, K. E. 65 
McDougall, W. 211, 290, 368, 397 
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Magnus, C. 73, 82, 83, 100, 287, 343 
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Man, nature of 115 
Markor, D. 155 
Marmor, J. 62 
Matthaei, R. 238, 239, 240, 288, 

355, 368, 370, 379, 396 
Meaning 32 

and being 512 
Meaningful modification of per- 

formance 221 
Mechanisms, instrumental 205 
Medical treatment 419, 444, 447 
Medusa, 223 
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true and false 4o1 
and the whole 422 ff. 

Mendel’s experiments 457 
Meta-psychology 308 
Method 

analytic 60, 400, 403 ff. 
atomistic 67 
deductive 4o1 
inductive 4or 
of investigations 

128 
Methodology 16, 83, 120, 285, 329, 

three postulates 21, 259 
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Meyer, A. 65, 290 
Meyer-Gross, W. 65 
Microscopic and macroscopic level 

417 
Milieu 39, 117, 445 

external and internal 158 
shrinkage in defect 46, 445 
theory (Uexkuell) 117 
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Mind 313 
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Monakow, von, C. 65, 123, 130, 

255, 256, 257, 288, 290 
Montier, F. 254, 288 
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Murphy, G. 368, 426 
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Nadel, A. B. 62 
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Nature of organism 111, 120, 403 
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Near effect 105, 107 
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idealistic 427 
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statistical 428 
superindividual 452 

Normality 427 ff. 
Nystagmus 144 

Objectifying attitude 262, 267 
Oedipus complex 328 ff. 

Ogia 74 
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Oldekop, E. 397, 426 
Ontogeny 494 
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Ordered behavior 35, 304 

tendency to 37 
and preferred behavior 363 ff. 

Orderliness, tendency to 42, 389 
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as whole 59 
constancy of 111 
essence or nature of 120 
recognition of 59 
reflex theory of 67 

Organizer (Spemann) 207 
Organs, higher and lower 480 

Partitive processes 157, 225 
Parts, chemical 217 
Parts, nature of 131 
Pascal 294 
Past-pointing 148, 358, 359 
Patellar reflex 163 
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ena 10 
Pathological condition 11, 136 
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Pathology and isolation 182 
Pavlov 123, 178 
Pecking, chicken 188 
Perception and the whole organ- 

ism 263 ff. 
Performance 

adequate and preferred behavior 
362 

and anatomical connections 235 
and energy 55 
experiment 125 
tendency to optimal 47, 49 
volitional 231 

Performances and reflex 164, 169 
Perseveration 143 
Pflueger 221 
Phenomena and facts 347 
Phenomena and Gestalten 378 
Phenomena, interpretation of 20 
Phylogeny 495 
Physical Gestalten 380 
Physician and action soo ff. 
Physician-patient relationship 449 
Physician, responsibility 450 
Physiological theory 121 
Piaget, J. 328, 367 

Pick, A. 39, 64, 75, 76 
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Poffenberger, A. T. 130 
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Poll, H. 459, 463 
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359 
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upon 356 
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35 
Preyer 221, 298, 300 
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ture 355, 379 
Processes, physico-chemical 120 ff. 
Processes, uniformity of 111 
Proprioceptive reflexes 161 
Proprioceptive report and shifting 

239 
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methodological approach of 308 

Psychogenesis 308 
Psychological physiology 369 



539 

Psychophysical problem 335 ff. 
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Psychotherapeutic situation 321 
Puetter, A. 130 
Pupillary reflex 172 
Purposiveness 424 
Pyramidal tract 135 

Quadfasel, F. A. 290 

Race 452 
prejudice 455 ff. 
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ipsilateral 141 
reversal of 147, 181 
simplest 170 

Reality and adequacy 406 
Reality and stability 375 ff. 
Reason in knowledge 419 
Recessiveness and dominance 457 
Reciprocal antagonistic innervation 

Ny Daik., 
Reciprocal inhibition 90, 272 
Reciprocity of influences 81 
Reciprocity of organismic events 

82 
Redlich, E. 39, 63, 64 
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and general interaction 77 
and hormones 76 
and humoral conditions 75 
and kind of stimulation 70 
and periphery and central nerv- 

ous system 77 

and psychic processes 78 
and real performance 164, 169 
and stimulus intensity 72 
and structure of organism 67 
antagonistic 216 
associated 216 
chain 473 
clasping 222 
concept, critique of 79, 99 
conditioned 175 
constancy 69 
contralateral 217 
definition and facts 68 ff. 
diagnostic significance 173 
exteroceptive 168 ff. 

grasping 487 
homolateral 217 
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Reflex (Cont.) 
in higher and lower organisms 

161 
in the vegetative nervous system 

74 
laws 159 
nociform 218 
postural 343 
proprioceptive 16x ff. 
reaction in border situations 165 
reversal 72, 73, 135, 138, 161, 373 
righting 221 
scratching 221 
the meaning of 161, 167 
the normal and the variations 

80, 216 
wiping 221 
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and forgetting 317 
and maturation 320 
to infantile level 327 

Regressus, endless 81 
Release of tension 195 
Resistance 326 
Resonance theory 91 
Responsiveness and disease 433 
Restoration of health 434 

and new individual norms 437 
Reversal of reaction 147, 181 
Reversibility of actions 81 
Revesz, G. 294, 366 
Reward and punishment 502 
Rhythm 147, 284 
Ribbert, A. 432, 462 
Richness 

and centering 488 
and level of organization 492 
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Rieger, C. 129, 130, 273 
Riese, W. 101, 135, 214, 286 
Riezler, K. 420, 425, 497 
Rigidity 141 

decerebrate 487 
Romanes 221 
Rosenthal, O. 286, 496 
Rothmann, E. 63 
Rubin 144, 155 
Rubin’s figure 144, 373 ff. 
Rupp, H. 367 
Russel, E. S. 185, 210, 290 

Saint-Hilaire, G. 413 
Sander 349 
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Scheler, M. 465, 466, 470, 496 
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Schiff, T. M. 91, 101, 270, 289 
Schilf 76 
Schilling, V. 462 
Scratching reflex 221 
Sea-urchin experiment 395 
Seidemann, H. 63 
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actualization 197, 303 
distribution of energy 370 
organization 369 
perception of defect, lack of 38 
preservation 196, 443 

and decadence of life 443 
regulation 394 
regulatory cycle 86 

Sensation and tonus 263 
Sense experience and specific struc- 

ture 268 
Senses, unity of 267 
Sensory processes and the whole 

267 
Sexual 

behavior and cortex 191 
drive 202, 475 
exhibitionism 323 
system 490 

Sherrington, C. S. 70, 71, 73, 89, 
TOO; HAT 55. LOL, col,, 200, 
218, 273, 289, 482 

Shifting 
adjustmental 229 
and abstract behavior 30, 32, 

311, 392 
and degree of defect 236 
and proprioceptive report 239 
and whole 240 
in cortical lesions 236 

Shock, 37, 174, 303 
Shunting 79, 81, 92 
Sick 394, 428 ff. 

being, and diseased 429 
Siekmann, W. 63 
Significance, functional, 110, 161 
Simplicity and complexity 2 
Simplicity and Gestalt 379 
Sinnot, E. W. 290 
‘Skramlik, E. 348, 367 
Social field and anomaly 451 
Sowton, S. C. M. 73, 100 
Species 451 
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Specificity 251, 261, 270 
and anatomical structure 270 
and whole 268 
holistic interpretation 268 
in the vegetative system 269 
of energy 261 
of senses 261 
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motor 16 ff. 
paraphasia 16 ff, 

Speech, inner 58 
Speman, H. 207, 210 
Spinal cord, lesion of 134 
Spinal dog 220 
Spinoza, B. 494 
Stability 375 ff. 

and ambiguity (Gestalt) 373 ff. 
and lability 144 
and reality 375 ff. 

Starfish 221 
Starting situation, significance of 

113, 362 
State 452 
Steiny Ji) i23yu 2d 25, 2o,r2 7. 

130, 152 
Steinfeld 496 
Sterilization 461 
Stern, W. 294, 298, 299, 301, 328, 

366, 367, 396, 512 
Sternheimer 76 
Stilling 359 
Stimuli, opposed, 

applied 282 
Stimulus 

bond 154 
strong or weak 119, I4I 
value of 72 

Structure, origin of 250 ff. 
Structure, specific 251 ff. 
Sublimation and culture 305 
Substitute performances 41 
Substitute reactions 321, 439 
Substitution 

and consciousness 243 
and total situation 247 
general law of 244 

Substratum 249 
Sucking and grasping 187, 1098 
Suicide 446 
Super-ego 320 
Survival importance 34 
Switching 80 
Symbolic character of signs 410 
Symbolic expression 30 
Symbols in biology 412 

simultaneously 
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and method of examination 18 
determination of 17 
reference to whole 59 

Synesthesia 267 
Synkinesis 152 
Szymanski, I. S. 287 

Technology 499 
Teleology 422 
Tendency 

to actualization 197 
to exclusion of defects 37 ff. 
to ordered behavior 341 ff. 
to perfection 203 
to preferred behavior 341 ff. 
to self-destruction 446 

Tension, release of 195, 198 
Test, color-sorting 23 ff. 
Theory, positive principle 175 
Therapeutic situation 321, 419, 444 
Threshold, lability of 126, 152 
Threshold, raised 132 
Time, adequate, 116 
Time factor 108, 126, 358 
Tolman, E. C. 397 
Tonus 81 

and sensation 263 
induced phenomena 82 ff., 144, 

214 
valley (Uexkuell) 93, 99 

Topography 383 ff. 
Tracing movements 244 
GracyzuHe Garr 
Training 52 
Transmission substance 75 
Transplantation of nerves and 

muscles 226, 228 
Transplantation of tissue 207 
Trendelenburg, W. 236, 288 
Tribe 452 
Turning-to reaction 118, 162, 

187 ff., 440 

Uexkuell, von, T. 72, 87, 92, 93, 

94, 95, 100, IOI, 117, 130, 454, 
458, 463 

Ultraviolet rays, influence upon 
performances 265 

Unconscious 238, 307 ff. 
and after-effect 239 
and isolation 323 
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invasion of 315, 319 
realm of 310 
term 310, 322 

Ungerer, H. 424, 426 
Uniformity of processes 111 
Urge, blind 467, 470 
Usefulness, category of 500 

Vagotonia 278 
Vagus and sympathicus 75, 232 
Vaihinger 447 
Valence (functional 
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Vegetative nervous system 74, 114, 

232, 269 
and mental processes 78 
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Verworn, M. 128, 289 
Verzar, F. 100 
Visual agnosia 243, 246 
Visualization 242 
Vital forces 334 
Vital sphere 
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in man 469 

Volitional reactions 136, 231 
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Voluntary shifting 392 
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Walsh 135 
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Weber-Fechner law 113 
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Werner, H. 262, 266, 288 
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